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(OFFICIAL NOTICE. | 
Annual Meeting, American Gas Light Association. 
a 
OFFICE OF THE SECRETARY, MonrTcLaIR, N. J., Sept. 6, 1898. 

There will be an annual meeting of the American Gas Light Associ- 
ation held at Niagara Falls, N. Y., on Oct. 19, 20 and 21, 1898, 

The meeting will be called to order by the President, Joseph B. 
Crockett, of San Francisco, Cal., at 10 a.M.,on Wednesday, Oct. 19, in 
the meeting hall at the International Hotel, the headquarters. 

The most satisfactory quarters are always obtained by writing in ad- 
vance to the hotel people, and in doing so a reply should be requested, 
for which a self-addressed, stamped envelope should be inclosed, as mis- 
understandings may thereby be averted. 

The International Hotel is conducted on the American plan, and 
rates are as follows : 

Large parlors on first floor, $3.50 per day ; all rooms on second and 
third floors, $3 per day ; rooms with bath, $4 per day. At that season 
of the year we will be able to have the whole house, 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 





The meeting hall will be on the parlor floor of the International Ho- 
tel ; thus the headquarters and hall will be in the same building. 

The roll call will be made by means of the door card system. Each 
member upon entering the hall for the first time will at the door receive 
a special card upon which he will find his name, address, etc., as it ap- 
pears on the Secretary’s books, and such card should be corrected and 
given to the doorkeeper. Members in attendance should attend to this 
very carefully, as these cards are used immediately after the meeting 
for correcting the annual membership list. Visitors will please hand to 
the doorkeeper their personal cards. 

A blank form of application for membership accompanies this circu- 
lar. More can be obtained of the Secretary. 

Remember, all applications must be in the Secretary’s hands by Oct. 
9, at the very latest, otherwise they will not be acted upon at this meet- 
ing. 

The list of papers to be read at the meeting is as follows : 


‘‘The Effect of the Depth of Fire upon the Practical Efficiency of a 
Water Gas Generator,” by Mr. J. M. Rusby, Jersey City, N. J. 

‘* Notes on Mains and Main Laying,” by Mr. Walton Forstall, Phila- 
delphia, Pa. 

‘*The Loss of Illuminating Power of 25 to 30-Candle Gas when 
Mixed with Air,” by Dr. E. G. Love, New York city. 

Another paper is promised, the title and authorship of same to be an- 
nounced later on. 

In addition to the above there will be short topics by Mr. H. L. Do- 
herty, Madison, Wis., Mr. E. G. Cowdery, Milwaukee, Wis., Mr. H. L. 
Rice, Norfolk, Va., and Mr. Irvin Butterworth, Columbus, O. 

In accordance with the action taken by the Council and the Associa- 
tion last year, the Beal Medal will be awarded to the author of the best 
paper presented at this meeting ; the question of which is best to be de- 
cided by a committee of three past- Presidents, appointed by the President. 

All questions for the Question Box should be sent to the Secretary as 
soon as possible, in order that they may be printed in the next circular 
before the meeting, thereby insuring their discussion. 

During the days of the meeting all announcements will be posted on 
the bulletin board in the meeting room. All members are warned to 
take notice thereof accordingly. 

All members attending the meeting are particularly requested wear to 
their membership badges in plain sight, thereby greatly aiding the offi- 
cers of the local committee in their work by affording a ready means of 
recognition. 

In order that the Year-book containing the report of this meeting 
may be published and issued to the members immediately after the 
meeting— 

Notice is hereby given, that if any of the speakers at this meeting de- 
sire to correct their remarks before thefare printed, they will be given 
an opportunity before leaving Niagara Falls, but not after. The sten- 
ographer will have typewritten copy of the principal discussions pre- 
pared at the headquarters between the sessions of the meeting, and all 
those who desire to correct their remarks must notify the Secretary at 
the close of the session at which such remarks are made, as all the re- 








ports will be turned in to the printer immediately af er edfourn- 
ment of the meeting. 
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Special rates for transportation have been granted (viz., full fare 
going and one third fare returning by the same route) by the several 
passenger associations named and under the conditions noted : 

The Trunk Line Passenger Committee, covering the territory west 
of New England and east of Niagara Falls, Buffalo and Salamanca, 
N.Y.; Pittsburg, Pa.; Bellaire, O.; Wheeling, Parkersburg and Charles- 
ton, W. Va. 

The New England Passenger Association, covering nearly all of the 
lines in.the New England States. 

The Central Passenger Association, covering the territory bounded 
on the east§by Pittsburg, Salamanca, Buffalo and Toronto; on the north 
by the line of and including points on the Grand Trunk Railway from 
Toronto to Port Huron, thence via Lakes Huron and Michigan to the 
north line of Cook county, Illinois ; on the west by the west line of 
Cook county and the Illinois and Mississippi rivers, to Cairo, including 
Burlington, Keokuk, Quincy, Hannibal and St. Louis; and on the 
south by the Ohio river, including points on either side of that river. 

The Southeastern Passenger Association, covering the territory south 
and west of the Virginias and south and east of the Ohio and Mississippi 
rivers, and the Western Passenger Association, covering the territory 
west of and not including Chicago, Peoria and St. Louis, in other 
words, the territory west of that of the Central Association, have re- 
fused to grant the rates. Members from these territories should buy 
tickets from starting point to the nearest or most convenient point in 
the territory of any of the Associations granting the reduced rates, and 
at such point purchase tickets through to Niagara Falls and obtain a 
certificate. 

The following extracts from the regulations of the railroads are cited 
for the information of the members. The special rates are granted sub- 


* ject to these regulations : 


First. The reduction is conditional on there being an attendance at 
the meeting of not less than 100 persons holding certificates. 

Second. Each person to obtain the excursion rate must purchase a 
first-class ticket (either limited or unlimited) to the place of meeting, 
for which he will pay regular fare, and upon request the ticket agent 
will issue a printed certificate of purchase of the standard form. Agents 
at all important stations are supplied with certificates. 

Third. If through tickets cannot be procured at the starting point, 
purchase short-trip ticket to the most convenient point where such 
through ticket can be obtained, and there purchase through to place of 
meeting, requesting a certificate from the ticket agent at the point where 
each purchase is made. 

Fourth. Tickets for the return journey will be sold by the ticket 
agent at the place of meeting at one-third the highest limited fare only 
to those holding certificates, signed by the ticket agent at point where 
through ticket to place of meeting was purchased, and countersigned by 
signature written in ink by the Secretary of the Association, certifying 
that the holder has been in regular attendance at the meeting. 

Fifth. No reduction of fare will be made on the return passage if the 
going ticket is purchased more than three days before the opening date 
of the meeting ; except that when meetings are held at distant points 
to which the authorized limit is greater than three days, tickets may be 
purchased before the meeting in accordance with the limits shown in 
regular tariffs. 

Sixth. Certificates are not transferable, and return tickets secured 
upon certificates are not transferable. The transfer of any such is 
liable to prevent the securing of reduced rates for future meetings. 

Seventh. The certificate of agent at starting point, duly endorsed by 
Secretary of Association, must be presented to ticket agent at place of 
meeting, within three days (Sunday not reckoned) after adjournment 
of meeting. The return ticket will be for the line or lines covered by 
the going ticket. 

Eighth. No refund of fare will be made on account of any person 
failing to obtain a certificate. 


Special. 

If a sufficient number of subscriptions are obtained, the social pro- 
gramme will be as follows: Wednesday evening, reception and hop ; 
Thursday evening, banquet to which ladies will be admitted on equal 
footing with the gentlemen ; Friday evening, informal hop ; Wednes- 
day and Thursday, carriage drives for the ladies; Friday, visit the 
Niagara Falls power house and other places of interest, and trolley ride 
down Gorge Route to Lewiston and return. 

Tickets admitting members and friends to these entertainments can 
be had for $5 each. If you wish to join in them please sign inclosed 
card and return to the Secretary at once. It will be necessary to have 
at least 100 subscriptions. 


Be sure to obtain your railroad certificate when buying your ticket 





for Niagara Falls, as the greater the number of certificates handed in, 
the easier it is to get the reduction in rates for future meetings. 

Apply for tickets and certificates at least 30 minutes before train time. 

Each person must sign his own certificate at time of purchasing for 
Niagara Falls. 

Be sure to hand the Secretary your certificate as soon as you reach 
the headquarters. 

Apply for return ticket at least 30 minutes before train time, and have 
your certificate with you. 

Any person, ladies included, attending the meeting, is entitled to the 
reduced rate from the territories named. 

Members will please hand their certificates to the Secretary, or his 
clerk, upon arrival at place of meeting. If there are 100 members 
present, holding certificates, each certificate will then be properly in- 
dorsed and handed back to owner, before adjournment. 


Extracts from the Constitution. 

Sec. 12. Application for active membership, or for associate member- 
ship, or for transfer from associate to active membership, must be 
received by the Secretary at least 10 days prior to the meeting at which 
the application is acted on. 

Sec. 51. No member who owes two years’ dues shall be entitled to 
vote, or to participate in the deliberations of the Association, or to re- 
ceive a copy of the proceedings. 

Sec. 52. Any member whose dues shall remain unpaid for a term of 
three years may be dropped from the roll of membership by a vote of 
the Council. ALFRED E, FORSTALL, Secretary. 








BRIEFLY TOLD. 
ovntatliaiense 

THE N1AGARA MEaTING.—The outlook for the Niagara Falls meeting 
of the American Gas Light Association is of an order sufficiently assur- 
ing that those who attend it shall be well repaid for all expenditure of 
time and money involved in making the necessary journeys between 
their homes and the convention place. Secretary Forstall’s official 
notice shows but little change this week, the main amendment being 
the elimination of the name of Mr. E. C. Jones, Engineer of the San 
Francisco Gas Light Company, from the list of the promisers of papers. 
Mr. Jones is known for his thoroughness, and as the time just now at 
his disposal is not equal to that necessary for the proper preparation of 
the theme which he had in mind, he preferred, rather than compile in- 
differently, to postpone to another season his paper. Such postpone- 
ment, too, can be accepted by the members with good grace, since his 
chief (Mr. Joseph B. Crockett), as President of the Association, is down 
in the natural order of things to be on hand with an inaugural address. 
Other shifts in the notice show that Messrs. Butterworth and Rice will 
present short topics for discussion, rather than hand in set papers ; but 
the set list is to be increased by a paper, the authorship and title of same 
to be made known later on. The local committee of arrangements 
have been unremitting in their studies of how to care for their guests, 
during the hours of ease in the sessions, and the programme they have 
evolved is certain to be thoroughly enjoyed by all. 





RETIREMENT OF Doctor AMORY.—With regret we report the retire- 
ment from the service of the Brookline (Mass.) Gas Light Company, of 
its President and Manager, Doctor Robert Amory, who closed his con- 
nection with the Company Wednesday last. Since 1882 Doctor Amory 
managed the Company’s affairs wisely and well, an assertion on our 
part that seems quite if not altogether superfluous, for its upholding 
and amplification are to be found by mere reference to the annual re- 
ports of the Massachusetts Board of Gas and Electric Light Commis- 
sioners. Doctor Amory proposes to enjoy that rest which is the portion 
of those who labored well and carefully, and our earnest hope is that 
time without stint is before him. 





Norres.—Mr. Charles L. Gerould, First Lieutenant of the 47th New 
York Infantry, has been honorably discharged from the military serv- 
ice of the United States. In other words, Mr. Gerould is again in har- 
ness, managing the affairs of the American Gas Company’s works at 
Mount Vernon, N. Y.—wWe understand that the American Gas Com- 
pany has disposed of its electric property at Portchester, N. Y., to local 
capitalists——The proprietors of the Atlantic City (N. J.) Gas and Wa- 
ter Company have determined to make important main extensions. At 
a special meeting of the Directors, held the last week in September, ap- 
propriate resolutions to the memory of the Company’s late President 
(Mr. Joseph A. Barstow) were adopted. Mr. J. H. Lippincott was elect- 
ed to the vacancy on the Board, and the following executive manage- 
ment was named: President, Mr. Joseph Borton; Treasurer, Dr. 
Thomas R. Reed; Secretary and General Manager, John P. Tompkins. 
——Mr. Edward J. Elles, formerly Assistant Superintendent of the De- 
troit City Gas Company, has accepted the position of Superintendent to 
the Macon (Ga.) Gas and Water Company, 
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(Communicated Article.] 
Fixation of Atmospheric Nitrogen. 
— 
By Mr. WILLIAM Bou pin, JR. 


The recent address by Professor Crookes before the British Associa- 
tion, especially that part of it wherein he referred to the necessity for 
the fixation of atmospheric nitrogen, has attracted wide attention. The 
importance of the problem referred to is certainly paramount compared 
with any other before either the scientific or commercial world to-day, 
though the vast majority of people are not aware of that fact. Prof. 
Crookes is entitled to thanks of thinking people for having called atten- 
tion so sharply to this very important subject. 

In the address in question I failed, however, to find anything throw- 
ing additional light upon the solution of the problem. The fixation of 
atmospheric nitrogen by the electric spark has long been known as well 
as it is now. Prof. Crookes’ present estimated cost through steam 
power by electricity, £26, or about $130 per ton of ‘‘ nitrate of soda,” 
which I suppose to mean the combination of the 15 per cent. nitrogen 
contained therein, is far beyond reach commercially, with nitrate of 
soda selling at about $40, and sulphate of ammonia at about $44 per 
ton ; the latter containing about 20 per cent. of nitrogen. His estimate 
of acost of £5, or $25, per ton of nitrate of soda, or, I presume, its 
equivalent in combined nitrogen, is based upon an arbitrary cost of Ni- 
agara water power, which is probably less than that power can be 
bought for. Even upon such an estimate the probabilities for commer- 
cial success do not seem as promising as by the use of other methods. 
Electric heat, in my opinion, cannot compare in low cost with heat from 
the combustion of coal under the most ‘approved conditions, except in 
concentrated work. I have strong hopes, however, that something will 
be accomplished in the direction indicated by the use of electricity in 
the production of cyanides, a most desirable form of combined nitro- 
gen. 

So far as the estimated cost of combined nitrogen by electricity is 
concerned, as given by the press as a part of Prof. Crookes’ lecture, it 
is not to be compared with results obtained in England as long ago as in 
the years 1844-7, by Bramwell and Hughes, at which time, upon the 
most reliable data obtainable, yellow prussiate of potash (ferrocyanide) 
was produced in large quantities, utilizing the nitrogen of the acid, at 
a cost of about 20 cents per pound. This product is now worth 15 cents 
per pound. Bramwell and Hughes, it will be seen, were working down 
tolerably close to a commercial success. They gave as the reasons for 
their failure to reach this desired point: First, loss of a large proportion 
(two-thirds sometimes) of the alkali used—potash ; second, the inferior- 
ity of their firebrick ; and, third, the expense of maintaining the nec- 
essarily high temperatures. The price their product brought I have not 
at hand. 

Since 1847 there have been many changes. Fawcett has recorded a 
line of experiments on the same general plan, in which he reduced the 
loss of his alkali to from 10 to 20 per cent., and advises that by special 
arrangements this loss could be reduced. I presume that potash is 
much cheaper now than then also. 

The quality of firebricks has improved immensely since then, and 
the production of high temperatures at lowered cost has changed in 
favor of the present, from about 12 per cent efficiency to about 60 per 
cent., the Siemens’ producer gas process having not been invented until 
about 15 years after the conclusion of the work of Bramwell and 
Hughes. In view of these contrasts the present would seem to offer 
encouraging conditions, even with old processes and methods. 

I might have added another reason given by Bramwell and Hughes 
for their failure ; viz., insufficient carbon surface which was exposed 
to the action of the alkali, the nitrogen and theheat. The carbon they 
used was the size of hazel nuts, and the alkali melted and covered the 
surfaces. This fact has since been seized upon by one inventor to use 
his carbon in a ground form. Experiments were carried on in this 
country upon that idea, but the operation was not successful. The 
patents called for, in producing the necessary temperature (about 
2,200° F.), the burning of the furnace gases to CO,, in the predominat- 
ing presence of which the inventor found, as Mond had found before 
him, cyanides, one of the steps in the operation in question, could not 
exist. It is interesting to note, however, that in experiments with these 
patents, made in Pittsburg, that loose quantities of ammonia were pro- 
duced, the cyanides being decomposed by steam. Natural gas was 
used as the combustible in the Pittsburg work. At about the time that 
this work was looked over by one of the chief chemical interests of this 
country, which practically decided to take the same up and push it 
earnestly, a new process was brought out, known as the hydrocarbon 


process. This seemed to make it plain that the Pittsburg results had | 








been obtained through the use of a hydrocarbon—the natural gas, over 
90 per cent. marsh gas; and the ground carbon patents then became 
dependent upon the hydrocarbon patents. 

The use of a hydrocarbon as a source of carbon was ideal, so far as 
‘‘ surface” was concerned. It also possessed the other strikingly im- 
portant feature that, whereas the vaporization of the inert, fixed carbon 
was extremely difficult, the vaporization of a hydrocarbon was com- 
paratively easy; and more, that in this act was accomplished another— 
that instead of dealing with an inert substance, as in fixed carbon, in 
the decompositon of the hydrocarbon the carbon was endowed with in- 
tense chemical energy, and a complete change was readily brought 
about in the characteristics of a chief factor in the operation. This 
change could not be effected desirably, however, in the presence of 
free oxygen or CO,. Then the question arose, how could the combus- 
tion be confined to CO (about 4,400° F.), and at the same time secure a 
temperature necessary to the desired reaction, which is supposed to be 
from 2,000° to 2,200° F. 

After many trials in heating the elements of combustion and then 
reducing the flame from CO, to CO, a way out of this difficulty seems 
to have been found in a very simple manner—viz., the preheating of 
producer gas by accepted methods, and the use of this preheated gas as 
the source of heat in the furnace wherein the reactions occur, the gas 
in question serving not only as a conveyer of heat, but also of atmo- 
spheric nitrogen. 

Fawcett holds with others, and no doubt correctly, that the presence 
of CO in the cyanidizing chamber acts as a diluent, and consequently 
reduces the yield. Let this be as it may. If producer gas can thus be 
used, of which there seems to be little doubt, then the introduction of 
such gas, heated to the proper degree and conveying the nitrogen, 
meeting and mixing in a retort from which air is exc!uded, with a sup- 
ply of alkali and predominating decomposing hpdrocarbon, would 
seem to furnish the conditions necessary to success. That cyanate and 
cyanide have been produced and decomposed by steam with ammonia 
and a fuel gas as the final result, under these general conditions, there 
can be little doubt. It was in this work, which was proceeding suc- 
cessfully last year in Philadelphia, that the well known Engineer, Mr. 
Geo. H. Sellers, was burned to death. For the surrounding circum- 
stances and conditions Mr. Sellers was producing such results as were 
most reassuring to those interested. His sad death brought the work 
to an abrupt close, just as he was reaching the point in his labors when 
the unquestioned results obtained would have been recorded quanti- 
tatively. 

The study of this hydrocarbon process has been close and systematic. 
In it is included interesting phasesof heat engineering, gas engineering 
and chemistry. The various phases of the study have been followed 
thoroughly. The theory as a whole has been reduced to a form where 
it may be more readily studied than ever before. Scientific opinion, 
originally generally against the operation, has been converted in almost 
évery instance. And it appears that under this process conditions have 
been worked out which seem to be closely parallel with those which 
Bunsen and Playfair found existing at the blast furnace in England, 
where cyanides were produced plentifully daily, though accidentally, 
many years ago. 

A close study of the whole important question seems to indicate that 
a systematic effort on the lines indicated would be rewarded with suc- 
cess. It is certainly a grand and inspiring work, offering as a reward 
immense financial gain and immeasurable good to the commercial 
world. 








[Translated from the Journal des Usines a Gaz, by Mr. Herman Poole, F.C.S.] 


Introduction of Incandescent Gas Burners for Public 
Illumination at Paris. 
— 

The city of Paris and the Paris Gas Company have just installed the 
Denayrouze incandescent gas burner in the principal streets and squares 
of Paris. 

Around the Opera, the group of streets thus lighted is composed of 
la Rue Auber, la Rue du Havre, la Rue Scribe, la Rue Gliick, la Rue 
Meyerbeer and a portion of the Boulevard Haussman. The same illu- 
mination is used in the Place du Palais Royal, the Place de l’Hotel de 
Ville and the Rue du Quatre-Septembre. 

These new installations have been made by simply substituting the 
Denayrouze apparatus for the old burners. The lanterns used are all 
of the type common in the city of Paris. 

The different models which have been adopted according to the ex- 
tent and ground to be illuminated are the triple, the double or the 
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single burner, giving respectively a light equivalent to about 518, 345 
and 173 candles. 

The effect obtained equals and exceeds that produced by. the most 
powerful electric lights in use at Paris; and a very marked difference 
is manifest immediately in favor of the first mentioned of the two modes 
of illumination, upon comparing the illumination of the Rue Auber 
with that of the Place de l’Opera. 

It may be admitted, then, as a result attained, that the gas industry 
is able to-day to successfully oppose the light of the electric arc, which 
seemed till now exclusively reserved for the illumination of large city 
streets. This can now be had by using the perfected types of gas burn- 
ers used in illumination by incandescence. 

Besides the luminous intensity thus realized, the economy derived 
from the adoption of this system must beconsidered. The triple Denay- 
rouze burner has been substituted for the recuperative burners formerly 
in use in the streets above mentioned. If we consider that a candle 
power is obtained in those last burners with a minimum consumption 
of nearly 1} cubic feet of gas per hour while the Denayrouze burners 
give it with only six-tenths of a foot, we see the advantage derived by 
the city of Paris by the change. 

Moreover, the establishment of this system requires not the least 
modification in the installations already existing (piping, works, lan- 
terns, etc.). This advantage is of the utmost importance, especially 
from the point of view of comparison with electricity, the installations 
of which always entail very high expenses in establishment. 

In putting up the apparatus the Denayrouze Company has taken sev- 
eral necessary precautions with a view of protecing the mantles from 
vibrations of the earth and danger of breaking due to variations of 
pressure. To obviate the first inconvenience the burners have been 
furnished with mercury anti-vibrators. 

The gas enters a very small bell, like a little gasometer, having a 
mercury seal. A depth of one-half to three-quarters of an inch is found 
sufficient for the heaviest pressures. This very sensitive apparatus 
gives the best results. 

Besides this, regulators have been put under éach burner so as to 
guarantee a constant outflow. The deteriorations of the mantles due 
to excessive consumption of gas when the pressure increases are thus 
prevented ; and as no glass chimneys are used, the breaking of chim- 
neys and the consequent loss of mantles are entirely done away with. 

It has been already established that under these conditions the life 
of the mantles is increased in a very marked degree. 

At first view of the new illumination the general appearance pro- 
duces a feeling of a powerful brightness to which we are not accus- 
tomed. Rue Auber, among others, appears actually illuminated, the 
more so as the adjacent quarters appear by contrast to be plunged in 
darkness. 

In spite of its intensity, the light is pleasant to the eye, and it does 
not present those brilliant points and that unbearable brightness with 
which the electric lamps are justly accused. 

We attribute this effect to the fact that the incandescence is spread 
over the entire surface of the mantle and, consequently, the intensity 
of the flame is at any given point relatively much less than in the 
electric arc. 

Finally, in the competition which gas companies have had with the 
electricity, they will have here at their disposal a solution of which the 
consecration is to be found in the Paris experiences. 








The Chemical Composition and Technical Analysis of 
Water Gas.' 
ascii Stones 
[By Mr. Epwarp H. EarnsHaw, Chemist to the United Gas Improve- 
ment Company. ] 

As is well known, waier gas is a product of the reaction between 
steam and incandescent cerbon, whereby there is formed a mixture of 
carbonic oxide and hydrogen in approximately equal volumes. This 
mixture, technically called ‘‘ blue gas,” has of course no illuminating 
value, and it is therefore enricked by exposing it together with hydro- 
carbon vapors to the action of intense heat. The hydrocarbon vapors 
are thus permanently gasified, or ‘‘ fixed,” and impart a high illumi- 
nating power to the mixture. This is carbureted water gas, more 
familiarly known simply as water gas. 

The enriching material employed is always petroleum in some form 
usually as crude oil, naphtha, or a distillate called gas oil, which dar- 
ing the ‘‘ fixing” process is converted into hydrogen and gaseous 
hydrocarbons, together with naphthaline, benzene and its homologues, 


1. Read at a stated meeting of the Chemical Section of the Franklin Institute, 








and the other pungent empyreumatic compounds found in coal gas, 
and formed in that case by the contact of the gas with the hot sides of 
the retorts. The odor of coal gas is due to these empyreumatic com- 
pounds, and therefore, as might be expected, the odor of water gas is 
similar, but even more penetrating. 

The chemical composition of coal gas and water gas is essentially the 
same ; that is to say, the same constituent gases enter into the compo- 
sition of each mixture, but the relative proportions vary. This is illus- 
trated by the following analyses of coal gas and water gas respectively. 
The figures given are of actual analyses, but are fairly representative 
of each class : ° 








Coal Gas. Water Gas. 

Benzene vapor............ 0.50 per cent. 0.6 per cent. 
Heavy hydrocarbons...... 4.25 ‘ ms 
Carbonic oxide............ 8.04 ‘ aT * 
RAI v0.05 cescccvecnss 47.04 ‘ $2.4 ‘ 
PE IR oa secrcrccnscas 36.02 ‘ 13.9 ‘ 
Higher paraffines......... 0.00 ‘ | Tiss 
ee | ae 
EE one ccescpecastccs 0.39 ‘ ay. * 
DIOR. cs cnsescccccene 2.16 ‘“ os.” 

100.00 ‘ 100.00 ‘ 


The composition of the heavy hydrocarbons, or “ illuminants,” 
varies greatly with circumstances, both with coal and water gas, 
though they always consist chiefly of ethylene and other members of 
the olefine series, together with small quantities of other hydrocarbons 
of which acetylene is probably the most important. 

From the gas analyst’s point of view, the most important feature of 
the composition of water gas is the presence of notable quantities of 
paraffines other than marsh gas, since this involves a modification of 
the methods of analysis commonly in use, and which presuppose that 
marsh gas is the only paraffine present in the gas mixture. 

This is the point that I chiefly desire to bring to your attention to- 
night. 

The Analysis of Water Gas.—The scheme of analysis, as far as the 
absorbable constituents of the gas mixture are concerned, follows the 
plan elaborated by Hempel, and is as follows : 

(1) The vapors of benzene are first absorbed by shaking the gas in an 
explosion pipette over mercury with 1 c.c. of alcohol, previously satur- 
ated for the less easily absorbable constituents. The vapor of alcohol 
is absorbed in another explosion pipette by 1 c.c. of water, and the 
resulting contraction measured. 

(2) The carbon dioxide is absorbed by potassium hydrate in a pipette 
filled with small rolls of iron wire gauze. 

(8) The heavy hydrocarbons, or fixed illuminants, are absorbed by a 
saturated aqueous solution of bromine. The vapors of bromine are ab- 
sorbed by potassium hydrate, and the contraction measured. 

Fuming sulphuric acid may be used instead of bromine, but it is 
much more difficult and inconvenient to handle, and the results ob- 
tained are scarcely more accurate. 

(4) Oxygen 1s absorbed by phosphorus. Some chemists urge the use 
of an alkaline solution of pyrogallic acid, claiming that the action of 
phosphorus is unreliable. I have found, however, that in every case 
where the phosphorus has failed to act it has been due to incomplete 
absorption of the illuminants. Therefore, whenever, on testing for ox- 
ygen, the white fumes of phosphoric acid fail to appear, the gas should 
be passed once more into the bromine solution. I have never yet anal- 
yzed a gas that did not contain at least a trace of oxygen. I strongly 
favor the use of phosphorus because the results obtained are at least as 
accurate as with pyrogallol, and because the appearance of the white 
fumes is absolute proof of the presence of oxygen, and indicates as well 
that the illuminants have been completely absorbed. 

(5) The carbonic oxide is now absorbed by an ammoniacal or hydro- 
chloric acid solution of cuprous chloride. 

At least two pipettes should be used for the absorption, the last one 
containing a perfectly fresh solution. It is important to notice that 
even with this precaution the absorption of the carbonic oxide is seldom 
complete, usually about 0.5 per cent. remaining unabsorbed. This fact 
introduces no error in the analysis, as this residue of carbonic oxide 
can be determined later, as will be shown. 

The residue of the gas mixture now remaining may be as follows : 

(a) (H,) + (CO) + (N,) + (CH,) + (C,H,) + (C,H,), ete. 
But for all ordinary purposes it is sufficient to assume that the only 
higher paraffine present is C,H,. 

There being no satisfactory known absorbent for any of these gases 

it becomes necessary to have recourse to the method of combustion. 
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A portion of ‘‘a” is then mixed with a measured volume of air and 
exploded over mercury in an explosion pipette. The contraction in 
volume is measured, the carbon dioxide formed is determined by ab- 
sorption with potassium hydrate, the excess of oxygen absorbed by 
phosphorus, and the volume of the residual N is noted. 

The equations are : 

(1) Contraction in volume = 3(H,) + 4(CO) + 2(CH,) + 24(C,H,) 
(2) CO, formed = (CO) + (CH,) + 2(C,H,) 
(3) Residual nitrogen = (N,) + (N,), 
where N, is the nitrogen introduced with the air. The amount of ni- 
trogen thus introduced may with sufficient accuracy be taken at 79.2 
per cent. of the measured volume of air. 

An examination of these equations shows that the nitrogen may at 
once be ascertained from equation (3), but equations (1) and (2) contain 
four unknown quantities, and therefore two more equations are needed 
for the solution. Fortunately the method of fractional combustion 
over palladium affords the needed information, As is well known, 
when a mixture of hydrogen and CH, with oxygen or air is passed with 
the proper precaution over heated palladium black, the hydrogen burns 
to H,O, but the CH, is unaltered. If CO and any of the higher paraf- 
fines are also present, the CO burns, but the paraffines do not. If, 
then, the products from the combustion are received in a pipette over 
mercury, it is possible to subsequently measure the amount of CO, 
formed by the burning of the CO. 

Returning to the analysis, a second portion of (a) is taken, mixed 
with air, and burned over palladium black. The resulting contraction 
and the CO, formed are measured. The equations are : 

(4) Contraction in volume = 3 (H,) + 4 (CO). 
(5) CO, formed = CO. 

From these two equations the values for hydrogen and CO may be 
readily calculated. 

For simplicity’s sake let us now assume that the same quantity of gas 
mixture (a) was used on both the explosion and the combustion. We 
may then subtract equation (4) from (1), and (5) from (2), whence, 
designating the difference between the contraction due to explosion and 
that due to combustion by the letter (a) and the difference in the CO,, 
formed by the letter (b), we find 

(6) 2(CH,) + 24 (C,H,) = a. 
(7) (CH,) + 2(C,H,) = b. 
4b — 2a 
——s 
5b 


4a — 
(9) CH, = + 


A very useful check on the accuracy of this determination is obtained 
from the following : 

Volume of gas taken for explosion = H, + N, + CO + CH, + C,H,. 
H, and C9 are found by (4) and (5), and N, is given by (3). Therefore 
we have, 

(10) Volume taken — (H, + N, + CO) = CH, + C,H,, and this 
value should be the same as the algebraic sum of (8) and (9), or, 
2a—b 

37 

This scheme of unalysis is perfectly correct for gas mixtures contain- 
ing no higher paraffine than C,H,, but what would happen in case 
C,H,, C,H,,, etc., were present ? 

Our gas mixture would then contain P volumes of hydrocarbons of 
the formula Cn H,n + ,, and would be, 

Gas mixture = H, + N, + CO + P(Cn Hn; ,). 

As will be shown later, the contraction in volume due to the com- 
bustion of P volumes of any hydrocarbon of the general formula 
Cn Hm would be 


(8) whence C,H, = 


(11) Volume taken — (H, + N, + CO= 





P(l+—) 


and the CO, formed would be Pn. But in this case,m = 2p + ,, and 
therefore we have, 
From the explosion : 
(12) Contraction in volume 
>, 2n+P 
= $(H,) + 3(CO) +! ee 


(13) CO, formed = Pn + CO. 
And from the combustion over palladium : 
(14) Contraction in volume = $ (H,) + 4 (CO). 
(15) CO, formed = CO. 


Subtracting (14) from (12) and (15) from (13), as before explained, we 
have, 


(16) Difference in contraction 
Po +P _ i 
ae 
(17) Difference in CO, formed = Pn = b; whence, 
2a—b 

3 

3b 
2a—b 

Eyuation (18) is identical with (11), and hence it appears that the 
method is correct as far as the total volume of paraffines is concerned, 
even though higher paraffines than C,H, are present. 

Having thus examined the theory of the analysis by combustion, let 
us follow the figures of an actual analysis. 


The gas was a water gas, enriched by naphtha, and its candle power 
was 23.5. 


P+ 


qs P= 





(19) n= 


Amount taken for analysis........ 100.0 c.c. 
C,H, absorbed by alcohol......... 0.4 per cent. 
CO, absorbed by potash........... 2.7 “ 


Illumninants absorbed by bromine.. 11.7 * 
Oxygen absorbed by phosphorus... 0.5 3 
CO absorbed by cuprous chloride.. 31.7 _ 

Of the unabsorbed residue of 53 ¢.c., 14.05 c.c. were mixed with 87.8 
c.c. of air, and exploded by a spark in an explosion pipette over mer- 
cury. The resulting contraction in volume was 22.60 c.c. The CO, ab- 
sorbed by potash was 5.30 c.c.; the surplus oxygen absorbed by phos- 
phorus 3.80 c.c.; the residual nitrogen, 70.1 c.c. consisting of nitrogen 
from the air, 69.50 c.c., and nitrogen from the gas, 0.60 c.c. 

A second portion of 30 c.c.was now mixed with 70 c.c. of air and the 
mixture passed over palladium black to burn the hydrogen and CO. 

The contraction in volume was 30.40 c.c. 

CO, absorbed by potash was 0.40 c.c. 

To calculate the percentage of hydrogen, CO, CH,, C,H, and nitro- 
gen according to the method already theoretically explained, we pro- 
ceed thus : 





CO = pa fe. = 0.70 per cent. 
30 
Hydrogen = = =" Fan x <x 35.57 per cent. 


Now, as 30 c.c. of gas were taken for the combustion and only 14.05 
c.c. for the explosion, we must calculate the contraction in volume and 
amount of CO, that would have resulted from the combustion of 14.05 
c.c. over palladium:; thus : 

Contraction in volume would be— 


+ 30.4 - 14.05 = 14.94 
30 
CO, formed would be— 
- 0.40 : 14.05 = 0.18 
30 


Subtracting these figures from the results of the explosion, we find— 
22.60 — 14.24 = 8.36 =a 
5.30— 0.18 = 5.12=b 
and hence, from (8) and (9)— 


— 16. 
C,H, = 20 48 16.72 _ 1.25 
3 
CH, = 33.44 = 25.60 _ 2.61, 
and therefore, 
C,H, in orginal gas— 
1.25 x 53 
= “aa = 4.71 per cent. 
CH, in original gas— 
2.61 x 53 
“wa — per cent. 
Nitrogen in original gas— 
0.60 x 53 
a’ ie 2.26 per cent. 


Applying equation (11) as a check on the accuracy of the determina- 
tion, we find : 
14.05 — (9.43 + 0.60 + 0.18) = 26.5 — 5&8 


3 
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or, 3.84 = 3.86, which is a difference well within the limit of errors of 
observation. 

In the calculation of this analysis we have assumed for convenience 
sake that there are no paraffines present other than CH, and C,H,. Of 
course, it is possible and indeed probable that higher members of the 
series are actually present, so that while the figures obtained in our cal- 
culations truly represent the total quantity of paraffines contained in 
the gas, yet they may not be true as regards the actual composition. 
The composition of the average molecule of the paraffines may be ob- 
tained from equation (19), thus : 


15.36 
*“g0a8e 
whence the average composition of the paraffines Cn H,n + , would be 
C1.32 H4.64. 

The value of this method in giving an accurate conception of the 
actual composition of a gas mixture, is clearly brought out by com- 
paring the figures just given with those obtained by the more usual 
methods of calculation. 

These methods are : (1) when no combustion over palladium is made, 
and the hydrogen is determined by subtracting twice the volume of 
CO, formed in the explosion from the contraction in volume, and call- 
ing the difference the contraction due to hydrogen. (2) The method 
recommended by Hempel, who directs that the hydrogen should be de- 
termined by combustion over palladium. The contraction in volume 
due to the percentage of hydrogen thus found, is subtracted from the 
total contraction due to the explosion, and the remainder is considered 
to be the contraction due to CH,, which is, of course, equal to twice 
the volume of CH,. Both these methods presuppose that no paraffine 
other than CH, is present, and that the CO has been completely ab- 


sorbed by cuprous chloride. 


ee By Method By Method 





- a be out Com- According 
Given Above. > hg Sinead. 
Benzene vapors.......... 0.40 0.40 0.40 
Fixed illuminants........ 11.70 11.70 11.70 
Carbonic oxide........... 32.40 31.70- 31.70 
ET dx accnpececcess 35.57 30.34 35.84 
Ree 4.71 Es wie 

Paraffines } OH, anevie tee 0.84 20.00 16.30 
Carbonic acid... ........ 2.70 2.70 2.70 
OR soko Soin Feesns swcee 0.50 0.50 0.50 
Nitrogen (by difference). . 2.18 2.66 0.86 

100.00 100.00 100.00 


The method without separate determination of hydrogen is the 
simplest both in method and in apparatus required, and is, therefore, 
the one in most general use. 

In the analysis of water gas by this method, let us consider the equa- 
tions resulting from tne explosion of 15 c.c. of a gas mixture com- 
posed of 


SIRs 6 icd5 oun aen <0 tac b eee seeate sarees 10.0 c.c 
EE oe Eo Se ee 2.0 * 
adhe witie wed ences sees cddbabemebeehden <aue is * 
PUREE koa s hw co tious os sa See S ae RE Does ess ot 

.0. ** 


The resulting equations would be : 
Contraction in volume = 3 (H,) + 2(CH,)+24(C,H,) = 24.75 


CO, formed = (CH,) + 2(C,H, = 6.00 
Volume of gastaken =H, + CH, + C,H, +N, = 15.00 
Nitrogen = N, = 0.50 


At first it would seem that these equations could be easily solved, and 
that no more data would be required for the correct computation of the 
composition of the gas mixture. An attempt to solve the equations, 
however, discloses the fact that the problem is indeterminate, and that 
the equations can be satisfied by any value of C,H, from 0 to 3. 

Thus: 


ae = 0. | = 3.00 
ge . A ee = 8.50 iS | pear = 11.50 
LS ae = 6.00 Si seccs 6 Qe 
ee = 0.00 C,H,........ = 3.00 

| Ne = 0.50 a = 0.50 
15.00 15.00 


We may perhaps find in this circumstance an explanation for the 


incorrect application to gas mixtures containing higher paraffines than 
methane. The analysis would always ‘‘ add up well,” and the amount 
of nitrogen found would be correct. 

(To be Concluded.) 








Ohio Coal Production in 1897. 
— on 

Chief Mine Inspector R. M. Haseltine has filed with the Governor 
his annual report for the year 1897. The industrial portion of the re- 
port is subdivided into 26 subjects, all of which are treated in detail. 
Then follow the reports of the seven district inspectors, giving the in- 
spections made by each. Next appear the list of mines, quarries, mine 
owners, their post office addresses, etc., making in all 39 subdivisions 
of the work performed by the department during the year. 

From a table designed to show the coal delivered at the lake ports it 
is found that the amount aggregates 7,997,248 tons. Of this 2,745,130 
tons was anthracite and 5,252,118 tons was bituminous coal. This in- 
dicates a loss in the former of 435,592 tons and 513,487 tons in the lat- 
ter. Of the bituminous coal sent to the lake ports, 3,326,814 tons came 
from the mines of Pennsylvania, as against 4,337,815 tons during 1896. 
From the Ohio fields there was received 1,355,138 tons, an increase of 
88,103 tons as compared with the preceding year. This represents 25,5, 
per cent. of the bituminous coal received at the lake ports, as compared 
with 21,%, per cent. during 1896, 322; per cent. during 1895, 28,8 per 
cent. in 1894, 46 per cent. in 1893, and 45 per cent. during 1892. From 
the State of West Virginia there was received 565,166 tons, a gain of 
406,449 tons over the year of 1896. This represents 10} per cent. of the 
year’s coal, as compared with 3,°; per cent. in 1896, 64 per cent. during 
1895, and 5,%; per cent. in 1894, 

From the statistical portion of the report the year’s production of 
coal is given at 12,448,822 tons, a decrease of 463,786 tons as compared 
with the preceding year and a loss of 1,235,057 tons when compared 
with the tonnage of 1895. By comparing the footings of this table with 
those of the previous year, it is found that the loss in lump coal was 
321,407 tons ; in nut coal, 107,294 tons, and the decrease in the amount 
of pea or slack is given at 35,085 tons. The 10 leading counties in point 
of production are Jackson, Perry, Hocking, Athens, Belmont, Guern- 
sey, Stark, Jefferson, Columbiana and Tuscarawas, which appear in 
the order named. They furnish 86} per cent. of the year’s output, which 
is a gain of 4} per cent. when compared with 1896. As compared with 
the preceding year, it is found that Jackson county, which led in 1895 
and gave way to Perry in 1896, has again assumed the lead and Perry 
drops back to the second place. Athens, which was third, retreats to 
the fourth position, which was formerly occupied by Hocking. The 
remaining counties appear in the same order as during 1896, with the 
exception of Columbiana, which advanced from the tenth to the ninth 
position, Tuscarawas being the last. The counties of Athens, Perry 
and Hocking, which are known to the coal trade as the ‘‘ Hocking 
Valley,” produced 4,130,046 tons, a loss of 308,990 tons as compared 
with the year of 1896. This represents a decrease of 1 per cent. when 
compared with the former year, when the output equaled 34,%, per cent. 
of the entire production of the State. It further represents a loss of ;'; 
per cent. as compared with 1895, 3,5; per cent. when compared with 
1894, 5, per cent. as compared with 1893, and 4,5; per cent. as compared 
with 1892. 

Of the year’s coal production, 4,106,124 tons were mined by machin- 
ery, which is a gain of 737,775 tons as compared with 1896 and is the 
only gain in production in this subdivision of the report. Machine 
mining has extended to 12 counties as against 11 during 1896 and 7 in 
1895. The largest productien occurred in the counties of Hocking, Ath- 
ens, Perry and Guernsey. In the three former, 78 per cent. of the 
State’s production originated. This is a decrease of 18 per cent. of the 
State’s production compared with 1894 and 1896 and a loss of 15 per 
cent. when compared with 1895 ; 732 hands were engaged in operating 
the machines, as against 579 in 1896. There were 5,001 men engaged in 
blasting down and loading out the coal after being undermined by the 
machines, as compared with 4,346 during the preceding year. The av- 
erage time worked is found to be 135 days, as against 132 during the 
previous year and 168 during 1895. Coal is produced by machinery in 
53 mines, as compared with 44 during last year. Installations were 
made at the Half Moon or No. 3 mine in Athens county, the Slope of 
the Ohio and Pennsylvania Coal Company in Columbiana, Mathews’ 
No. 3, Cisco and Klondyke in Guernsey, Tom Corwin No. 2, Milton 
Nos, 1 and 2 and Alma in Jackson, Lost Run No. 2 in Jefferson, Char- 
ter Oak in Meigs and Congo No. 2 in Perry county. Federal Valley 





continued use of this method by many analysts without suspecting the 


No. 3 in Athens and New Pittsburg No. 6 in Hocking remained idle, 
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and from the Brock Hill mine in Tuscarawas county the machinery was 
removed. Atthe close of the year there were 166 electric machines 
and 67 which used compressed air distributed throughout the mines of 
the State. 

There were 1,228 mines in the State, 413 of which employed more 
than 10 men ; 1,126 mines were in operation during the year, 37 of 
which are regarded as large mines. The number of active mines 
returned is 80 in excess of the number reported during any year of 
which the Department has a record. The average time worked is given 
at 1504 days, the same as during the year of 1896. The number of min- 
ers employed amounted to 22,131, a loss of 14 when compared with the 
past year. There were 6,654 day hands, a gain of 353 as compared with 
1896. 

By deducting from the total, output of the State the amount of ma- 
chine mined coal, it is found that 8,342,698 tons were produced by pick 
mining, a decrease of 1,201,561 tons as compared with the former year. 
This makes an average yearly production to each miner of 508 tons, 
1,537 pounds of run of mine coal, which is an individual loss of 45 tons 
and 963 pounds as compared with the previous year and of 57 tons 
1,574 pounds when compared with 1895. 

The scale rate for pick mining from January Ist to July 4th was 51 
cents per ton. From the close of the strike (September 11th) to the end 
of the year it was 56 cents per ton. The average price paid for mining 
during the year is found to be 52,8; cents. The average amount of fine 
coal is conceded to ? of the output. Thus it will be seen that the daily 
wages of each miner was $1.27 during the 1503 days that the mines were 
in operation. It is also found that the average yearly wages was 
$192.05 as compared with $221.55 during the year of 1896, or $16 per 
month as against $18.46 in 1896 and $18.48 during 1895. 

During the year 89 new mines were opened, 102 remained suspended 
and 97 were either exhausted or abandoned. There were 1,647 inspec- 
tions made by the members of the Department and 204 permanent im- 
provements were made ; 77 sets of scales were tested, 18 of which were 
found to be inaccurate.’ Of this number 3 are reported as discriminat- 
ing against the miner and a like number were in his favor. 

The iron ore production was confined to the counties of Jackson, 
Lawrence and Scioto and equaled 50,267 tons of the hematite variety, 
which is a loss of 20,498 tons as compared with 1896. 

The 18 counties which show a production of fireclay return a total of 
822,727 tons, an increase of 4,813 tons as compared with the former 
year. 

The average time worked is given at 254 weeks, a loss of 64 weeks 
as compared with 1896 ; 655 men were employed as miners and 3,317 
hands were engaged in the manufacture as compared with 601 miners 
and 3,139 day hands during 1896. 

In the production of limestone the returns show a loss in five of the 
nine classifications into which it is prepared for the market. The time 
worked is given at 131 days, an average loss of 2 weeks. The number 
of men employed is given at 3,398 which is a gain of 212 as compared 
with the previous year. 

There were 277 casualties reported. Of this number, 40 were fatal, 
142 were serious in their nature and 95 were of minor consequence. 
There were 311,220 tons of coal mined to each life that was lost, as com- 
pared with 314,942 tons during 1896. There were 87,667 tons produced 
to each serious injury received and 44,841 tons were secured to each 
casualty that occurred as compared with 64,563 tons during 1896; 
35,45 per cent. of the accidents were due to falls of roof, 17,3; per cent. 
to falls of coal and 25,*, per cent. were due to contact with mine cars. 
To premature explosions of powder 5,5; per cent. were due. But two 
fatalities originating from unusual causes occurred during the year. 
John Brown was murderously assaulted with a miner’s pick at Berg- 
holtz in Jefferson county, and Wesley McHenry, from the effects of a 
fall against a live wire, was killed in the Hartford mine on February 
17th. 

The former accident is not properly a calamity for which the De- 
partment is responsible, which if deducted, reduced the year’s fatalities 
to 39, a decrease of 2 as compared with the former year. 

Light carbureted hydrogen gas (fire damp) was present in 34 mines 
as:compared with 38 during 1896. These were distributed over nine 
counties ; 4 serious and 1 minor accidents are reported as emanating 
from this source. When it is considered that in addition to the natural 
perils of mining there was exploded 170,968 kegs of powder, an amount 
equaling 2,128} tons in the mines of the State, the number of casualties 
occurring cannot be considered as excessive. 

The report contains many tables illustrating in detail the salient 
features of the industry, which are placed under appropriate headings 
and arranged so as to be convenient for ready reference, 


Mechanical and Economical Problems of the Coal 
Question. 
— 

Engineering in its report of the meeting last month at Bristol, of the 
British Association for the Advancement of Science, says that a paper 
which attracted great attention was read by Mr. T. Foster Brown. Mr. 
Brown considered the ‘‘ Mechanical and Economical Problems of the 
Coal Question,” and a free abstract of his remarks, with a like abstract 
of the discussion, is appended : 


The paper first pointed out that though our coal resources extend 
over wide areas, it is the most available and the most valuable, that are 
first attacked and exhausted. These are seams which are workable by 
free drainage levels, without pumping or winding, and such seams 
were probably the main source of our coal supply up to about the 
middle of the present century. Next follow the best of the thick seams 
at a reasonable depth. These will be for a considerable time the prin- 
cipal source of our coal supply. There remain the thin and inferior 
seams existing at shallow depths and all seams two thousand feet orso, 
down to the extreme limit of workable depth. These larger resources 
are still practically intact. The author very aptly said, and it is diffi- 
cult to induce the public to realise the supreme importance of the fact, 
that it is only the best and cheapest of our coal resources which supply 
our existing output. The amplitude of our total coal resources is not 
the probable true limit, in time, of our commercial supremacy, but it 
is the duration of the best and cheapest deposits only that is the true 
measure of our prosperity ; so far, of course, as can be judged by 
present knowledge. In other words, there may remain, at the end of 
a given period, vast quantities of coal beneath the surface, but it may 
be so difficult to mine or may be of such inferior description as to be 
unable to compete with foreign supplies. This, of course, is an obvious 
fact, but it is, like so many others, one which is generally overlooked, 
especially by a class of statists and economists—much in eviience— 
who take their figures in the lump without stopping to analyze their 
value. It is experts of this kind to whom we owe the expression, 
‘** Anything can be proved by statistics.” 

The author’s estimate (based on the calculations of Professor Hull) is 
that a total 66,683,000,000 tons exist in the region of best coal, between 
a depth of 2,000 and 4,000 feet, together with the coal of thin and in- 
ferior seams at all depths to the limit of 4,000 feet. He further esti- 
mates that we shall have exhausted }44ths of our best resources about 
the year 1950, and have arrived at a stage when our whole annual out- 
put will be composed of a rapidly increasing proportion of deep, thin, 
or inferior coals. There will then remain coal workable at a gradu- 
ally increasing cost sufficient for the supply of the nation for a period 
of upwards of 250 years, supposing the annual output to be 250,000,000 
tons a year. Unless steps can be taken to diminish the cost of produc- 
ing the coal, the increasing charge involved will be of serious moment 
to the nation. The nearness of our coal fields to ports and centres of 
consumption is a point in our favor, but an enhanced price must 
hamper our progress commercially by increasing the cost of home 
manufactures, and the rates at which steamships can be worked. This 
in itself will naturally lessen our coal exports, and thus increase the 
cost of imports of raw material and food supplies, and gradually take 
from us the advantage we have over other nations in the home and 
foreign trade. This effect may be gradual and comparatively imper- 
ceptible for 50 years or so, owing to the continual development of the 
unopened portions of our coal fields, and the resources of good and 
thick seams still unworked. 

Having arrived at this point, the author discussed generally the di- 
rection in which it may be practicable to improve existing appliances 
for working coal. In speaking of coal-cutting machinery he referred 
to the Stanley heading machine, which is purely a tunnelling machine, 
being almost useless for opening thin seams unless the floor or roof is 
soft. Under favorable conditions it can be driven four times as quickly 
and at about double the cost of hand labor. A type of machine adapted 
for headings or rooms, and consisting of a sliding frame conveying 
either a cutter bar or a chain cutter, has been developed in America. 
They are adapted for thick seams with good roofs. The bar cutter 
type is giving way to the chain cutter type. With a machine driven 
electrically the cost of cutting amowmts to 6d. per ton, as against Is. per 
ton for hand labor. For continuous long wall faces, disc cutters, 
chain cutters, and bar cutters are used. The former are economical if 
the conditions are favorable, 120 workmen in one instance doing as 
much as 173 men could accomplish by hand labor. With bar cutters 
the saving over hand labor has been from 6d. to7d. per ton. Percus- 
sion drills mounted on wheels are useful where the holing is very hard, 
but under ordinary conditions they cannot compete in speed with disc 
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or revolving cutters. In dealing with underground haulage the author 
considers that with steam engines fixed on the surface, and ropes car- 
ried down the shaft, the greatest economy is obtained for existing col- 
lieries, but with increasing depth a limit will be reached for practical 
working. Electrical haulage, although it has been applied successfully 
in some cases, is attended by risk in mines giving off firedamp. The 
useful effect does not exceed 65 to 70 per cent. in deep mines. Com- 
pressed air, though costly, is the most useful method of conveying 
power, the exhaust air being of great advantage for refreshing the col- 
liers. The author is of opinion that by improvements in motive 
machinery the efficiency can be brought from an existing 25 per cent. 
to 50 per cent. He would heat the air before use, by hot water brought 
from the surface. He estimates the cost of primary haulage from 2d. 
to 4d. per ton mile. Secondary haulage, usually performed by horses 
or ponies, costs from 1s. 2d. to 1s. 8d. per ton mile. Mechanical appli- 
ances might be substituted with advantage, and would effect a saving 
of 4d. to 6d. per ton mile. 

In winding engines, improvements have been made by balancing and 
condensing, and in the quality of wire ropes. Separate condensers and 
higher piston speeds, with smaller drums, might be adopted. Corliss 
engines have been used, one pair lifting 55 cwt. of coal from a depth of 
310 yards in 26 seconds. In regard to pumping, the presence of water 
at great depths is comparatively rare ; and the higher temperature met 
with in deeper workings will assist ventilation. In spite of this the in- 
creased heat that is present in deep mines is a most serious obstacle to 
working the lower seams. The rate of increase is generally about 1° 
for every 60 feet, or 91° at 2,500 feet, 99° at 3,000 feet, and 116° at 4,000 
feet ; the latter being the probable limit of depth at which coal could 
be worked as fixed by the Coal Commission of 1871. The immense vol- 
ume of air needed for artificial cooling renders any application of the 
freezing process out of the question. With long wall working and 
packing empty spaces it may be possible to reduce the temperature 
alongside the air passages at 3,000 feet to 4,000 feet by 15° to 25° F. 

Having discussed the mechanical aspect of the question, the author 
proceeded to deal with those points which have a bearing more especi- 
ally on the financial or commercial side of the problem. He says the 
cost of working coal has even now a tendency to increase. This is 
chiefly due to the greater cost of labor and the extra charges for rates 
and taxes. The former he considers should not be a subject of regret, 
but in the mining districts, where the coal owners are the largest rate- 
payers, they have little or no control over the local rates. Unless some- 
thing can be done to stop wasteful expenditures, it is likely to be a most 
serious charge upon the coal mining of the country. The Workmen’s 
Compensation Act and the working of deeper or thinner seams have also 
increased expenditure. On the other hand economies have been possi- 
ble, due to improved appliances. In other parts of Europe there is also 
a tendency towards increased cost of production. In the case of Ger- 
many, our chief European competitor, the railway and canal rates are, 
however, much below those of this country. In America the cost of 
producing coal is below that of Great Britain, and is likely to be still 
lower. This is due chiefly to large areas near the outcrop, which do 
not need pumping or winding ; in fact, the United States are much in 
the position Great Britain was 50 or 60 years ago. The output of coal 
in the United States is increasing rapidly. In 1883 it was 102,868,000 
tons; in 1896 it was 171,416,000 tons. For many centuries America will 
probably maintain a comparatively low cost of working, owing to the 
enormous extent of outcrop. The American coal fields are generally 
distant from the seaboard, but carriage is very low. In China enor- 
mous coal fields are believed to exist, and there is said to be large de- 
posits of coal in Formosa. These, the author says, may ultimately shut 
out the whole of the Eastern markets. 

The question of carriage, both in regard to the United States and Ger- 
many, brought forward the point on which the chief part of the discus- 
sion turned, namely, the State ownership of railways. In 1891 the au- 
thor proposed, and he now repeats the suggestion with greater empha- 
sis, ‘“ that the nation should take the necessary steps now, when it is 
practicable, to acquire the reversion of railways and docks, to enable 
the cost of railway carriage for minerals, goods and passengers, and of 
dock dues, to be ultimately reduced, if required, to the bare cost of 
working.” If capital invested in public works were also repaid, the 
cost of living would be greatly reduced, and with it the rates for labor, 
thus making the United Kingdom, with its temperate climate, one of 
the most economical and pleasant of residential countries in the world. 
On the other hand, if the nation will do nothing to guard against the 
danger of commercial collapse, which will take place upon the exhaus- 
tion of our cheaply worked coal, we shall be in the position of being 
saddled with the large amount of capital invested in railway docks and 





public works, amounting at the present to 1,500 millions sterling ; the 
cost of manufacture will rise, and Great Britain must gradually sink 
into the position of a secondary power. 

The discussion on this paper was opened by Mr. Jeremiah Head,who 
referred to certain suggestions that had been made for planting ‘imber 
in order that it might take the place of coal as fuel. He had studied 
this subject in connection with an inquiry he had made about the possi- 
bility of establishing an iron industry in the Madras Presidency, where 
there were good supplies of iron ore, but where coal was lacking. Very 
moderate-sized furnaces would consume 5,000 tons of charcoal per year, 
and in order to supply this continuously, there would be needed an 
area of country represented by a circle 20 miles in diameter, it taking 
30 years for the timber to form again when once cut down, so that one- 
thirtieth of the area would be denuded yearly. Such figures showed 
the impossibility of using timber for fuel. The author had very prop- 
erly said that the United States was the country from whose competition 
we had most to fear. During the late strike in the coal trade, steamers 
were readily supplied with American coal, and it was a regular thing 
for bunker coal to be of American production. The Virginian coal 
was considerably cheaper at the pit than in this country. Not much 
coal had yet been brought across the Atlantic to us, but still our trade 
suffered from American competition, inasmuch as the cheap coal of the 
Uniten States enabled iron and steel makers there to produce at a low 
rate and successfully oppose us in what was once almost exclusively 
our market. 

Last year 90,000 tons of American pig iron came over here, and 
30,000 to 40,000 tons of steel. This could only be done by the aid of 
cheap fuel. The author had supported the Government acquisition of 
railways. No doubt one of the reasons America was able to meet us 
successfully in commercial rivalry was the low railway freights that 
ruled in the States. Coal was there carried at one-sixth of a penny per 
ton mile ; in this country it was from 3d. to 1d. per ton mile. These 
rates made it very difficult for the British manufacturer. No doubt 
much of the cheapness of American coal was due to natural advan- 
tages. The deposits were mostly well above water level, and cropped 
out on the hill sides, so that often neither pumping nor winding were 
needed ; whilst the seams were easy to work, being 4 feet to 12 feet 
thick. On the other hand, they were a long distance from the coast, 
but here, again, cheap carriage came in. In America trucks or cars 
were used carrying 40 tons each ; with us the trucks hold only 8 tons. 
The American locomotives and tenders were heavier than in this 
country, weighing 140 tons, as against ours of 90 tons ; and soas not to 
unduly press on the rails they had more wheels coupled. This resulted 
in the American locomotives hauling about twice as much as ours 
would. There, too, the freight cars had all automatic brakes, so that a 
high speed could be attained without fear of results. That was an ad- 
vance that had not been introduced, the speaker believed, in the 
mineral traffic of this country. Mr. Head had made certain calcula- 
tions in regard to the possibility of constructing a paying railway direct 
from the Yorkshire coal fields to London. It was not to be used for 
passenger traffic at all, and therefore would not need the expensive 
precautions that were demanded where trains full of people had to be 
considered. If the cost of land were not to be excessive, and wasteful 
expenditure in promotion and Parliamentary expenses were to be 
avoided, such a line could be established on a successful commercial 
basis, even were the carriage on coal reduced to one-half that at present 
charged. The speaker had previously considered that the institution 
of State railways was not the right thing for this country, but when he 
considered what should be the reduction of rates, and the little chance 
there was that the managers of commercial companies would be able 
to make these reductions, he was inclined to look favorably on pro- 
posals pointing in this direction. If the Government took the 
control of railways they might be worked in the interests of the trade 
and commerce of the country, in place of being operated upon the 
necessarily more short-sighted interests of present proprietors—of which, 
he might add, he was one. 

Professor Louis, of Newcastle, followed Mr. Head, and agreed that 
mechanical methods should receive the first consideration. In Iowa, 
where he had been, 50 per cent. of the coal was cut by machinery, and 
it was found that in this way 30 per cent. more work was done per man 
employed than was effected in this country. That indicated how out- 
put might be cheapened. He referred to the reheating of air, before 
being used in a motor, by means of an electric resistance ; and, in re- 
gard to the use of electricity generally in coal mines, he considered 
that the danger had been greatly overrated. Experiments made in 
Germany had proved this, and with polyphase currents it was found 
that work could be done in mines with safety. In Hungarian mines 
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haulage is carried on by the trolley system with electrical locomotives. 
He did not believe in the advisability of compound winding engines, as 
the advantages of the compound system were not manifest in cases 
where the working was intermittent, and the engine had to be stopped 
and started at short intervals. Statistics of working bore this out. The 
deepest mines in the world were the copper mines of the Lake Superior 
district, and here a light pulley was used in place of a drum, the in- 
ertia of the latter in stopping and starting being a disadvantage. In 
ventilating mines he considered the method of forcing air in, rather 
than drawing it out by suction, was an advantage, as the cooling due 
to expansion was thus obtained, and was very effective. This fact was 
apparent in the case of the exhaust from pneumatic drilling machines. 
From personal experience he could bear out what the author had said 
about foreign competion. In Tonquin there were seams of coal 100 
feet thick, with an outcrop of four or five miles. These were situated 
on an arm of the sea, and in addition to this, labor was about one tenth 
of what it isin this country. It was a most important thing to econ- 
omize the good and more easily accessible coal still remaining ; but we 
were now using it in a most wasteful way. Asan instance, he would 
mention that the combustible gases from mines might be utilized. 

Mr. Whittaker said there might be many more applications of scien- 
tific knowledge to the working of mines. For instance, the production 
of liquid air would have been looked on as a foolish dream a few years 
ago, but a practical use might be found for it before long. Speaking as 
a geologist he would expect a large extension of Bristol coal fields. In 
the past they had been extended, and he thought that in the future 
other deposits would be found. He was glad to see engineers were com 
ing to recognize that railways should in some way be in the hands of 
the Government. Jevons had discussed the matter years ago, and 
now it was beginning to be seen that it was not altogether an impossible 
dream. 

Mr. Hawksley protested against the latter view, and was emphatic 
in his condemnation of State aid. This country had reached its pres- 
cnt position by virtue of the private enterprise of its citizens, and the 
intervention of Government in industrial undertakings would be fatal 
to progress. He thought that the principle of providing for future 
generations was apt to be carried to excess. 

The President, Sir John Wolfe Barry, said that Sir W. Crookes in 
his address had pointed out the risk run through the falling off in 
wheat supplies, and now the author had uttered a warning no less 
emphatic in regard to coal. Sir Wm. Crookes had invoked the aid of 
the chemist; Mr. Brown had called on the engineer and political 
economist. There were two ways in which the falling off in coal 
might affect us. It might injure our export trade in that commodity, 
or it might make the manufacturing trade less remunerative. Already 
the supply of coal for steamers was not so exclusively in our hands as 
it was formerly, it being difficult for Welsh coal to hold the market 
further than Aden in the East, India and China both competing in this 
respect; America was in the field in the West. So far as engineering 
advance was concerned, other countries at once took up any improve- 
ments we introduced, but, as we worked more difficult seams, im- 
proved appliances were of more importance to us than to those 
countries where the coal was more accessible, and therefore mechani- 
cal appliances were of less moment. In discussing the question of 
railway rates, there was much to be said on both sides. In America 
they had long leads, and that naturally made the rate less ; in fact, to 
make comparisons on the basis of coal per ton mile was illusory. In 
tuis way America had a natural advantage in regard to rates, though 
the total charge for haulage might be perhaps greater owing to the 
longer distances of the coal fieldsfrom the port of shipment. Heagreed 
with what Mr. Head had said about a special mineral railway from the 
North to London. The question had been mooted 30 years ago, the 
rate proposed being td. perton per mile. The question the author had 
raised as to State railway ownership was one of extreme importance. 
He agreed with much that had been said in principle, but the practical 
question remained as to where the money should come from. (Could 
any Chancellor of the Exchequer venture to add 1d.or 2d. to the income 
tax ? for that was really what the proposal came to. The other alter- 
uative was that the railways should amortise themselves; but, again, 
shareholders would not sacrifice dividends for a distant future benefit, 
even if the benefit were acknowledged. He was afraid no one took a 
vide enough view to iook so far ahead. He did not put much faith in 
(jovernment management, and was of opinion that shareholders must 
take care of themselves. If it would kill the trade to pay 3d. per ton 
for carriage the railways would have to be content with 4d. per ton, 
aud in this connection he would say that the lowering of charges was 
not necessarily fatal to prosperity for shareholders. In the case of the 


Barry Dock Railway they had been compelled by competition to charge 
considerably less than had been anticipated. The result had been an 
enormous development of the volume of freight, and the company, in 
spite of low charges, had been able to pay 10 per cent. ever since. 

The author, in replying to the discussion, said he could not concurin 
the use of electric locomotives in deep mines, which were generally 
gaseous. In advocating compound winding engines he spoke from ex- 
perience, which showed him there was no difficulty in stopping and 
starting. It had been said that an increase in coal economy, that is, a 
larger proportion of power obtained from a given consumption of fuel, 
would lead to less coal being needed. The reverse had been found to 
be the case, for the possible demands for power being unlimited the 
cheaper the cost of mechanical power the more it would be utilised, 
and that would outbalance the reduction in the coal consumed per unit 
of power. Mr. Hawksley had objected to State controlled railways, as 
it would tend to hamper and restrict enterprise. The speaker agreed so 
far as the formation of new undertakings was concerned, but when the 
railways were once formed the same reasoning would not apply, and 
he considered we had now reached a point when the change should be 
made. If the making of provision for the future were left to the share- 
holders he was of opinion that they would say, ‘‘ Let us keep up the 
rates,” and they would only recognise the need of a reduction when 
the trade was gone. It was the duty of the State to foresee and pro- 
vide for such events as he had foreshadowed. We were not living on 
our capital, and it was not unreasonable to take something from this 
to make a provision for the future. He did not claim to suggest the 
best plan. The true solution of the problem might be different to that 
which he suggested, but it was the duty of the Government to take the 
matter into consideration. Speaking of home manufactures, he would 
point out that our success depended ou cheap raw material, and this in 
turn was largely due to the fact that our ships carried outward cargoes 
of coal, which acted as ballast, and, therefore, could bring back pro- 
duce at a low freight. 








Specialism in Engineering. 
‘dannii 

Engineering Record says that specialism in engineering is now so 
well recognized by the practicing members of the profession that any- 
thing written on the subject for them particularly would be of little im 
portance. But young men, graduates and undergraduates, may very 
well pay some attention to what is meant by this term, so characteristic 
of the present time, particularly as a correct appreciation of the proper 
meutal training of an engineer is grasped with difficulty by those on 
the lower rounds of the ladder of success, who are naturally interested 
in every branch of their work. It does not take long for an energetic, 
capable young man to find a position where his duties are congenial, 
and, if he is one of those who achieve success, he spends a portion of 
his spare hours in study. It is at this stage of his career that he may 
lose much valuable time through failure to recognize the vast amount 
of detail knowledge required for success in any one branch of engineer- 
ing, and fritter away his time in a fruitless attempt to keep track of the 
current progress in every branch. The quicker he drops such an at- 
tempt the better for him. Progress nowadaysis due to careful attention 
to details, seemingly trivial in themselves, but collectively of import- 
ance. Anyone who will put in a portion of his spare time in following 
the details of his specialty will find himself well occupied. 

As engineering, however, is but the application of scientific knowl- 
edge for definite purposes in the manner experience indicates as best 
calculated to give the desired results, it follows that the scientific knowl- 
edge of the engineer is very important. It is the belief of the Engi- 
neering Record that the young man who wishes to become a specialist 
in power plant design and operation, in municipal engineering or in 
structural-work, will waste his time if he tries to keep in touch with 
gold mining, the design of naval vessels, or the management of locomo- 
tives; on the other hand, increased knowledge of mathematics, hydrau- 
lics and hydromechanics, thermodynamics, the elasticity of materials, 
biology, chemistry and other branches of science will be of distinct ad- 
vantage. Such studies train and broaden the mind and strengthen the 
mental foundation on which the chosen specialty rests. The opposite 
course simply overloads the superstrucjure with trimming hastily ob- 
tained, hardly ornamental and certainly of little use. 

The specialist, moreover, comes in contact in a business way with all 
sorts and conditions of men who do not know the difference between a 
sine and a shackle bolt, and do not care what it is. He must convince 
these men that his recommendations are for their good, and to do this 
successfully he must bea specialist in another subject neglected by most 





engineers, the English language. Unless he can express his opinions 
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and the reasons for them so clearly and forcibly that a man of ordinary 
ability can understand them fully, his professional attainments will not 
receive the consideration due them. Therefore the earnest recommend- 
ation is made to all young engineers that they devote a part of their 
time to becoming familiar with the resources of our language and to 
acquiring facility in describing technical subjects in a non-technical 
manner. A study of good literature and practice in writing intelligible 
descriptions of engineering works without reference to illustrations will 
be a training of more value than it is possible for a young man to ap- 
preciate. If this facility in the use of words is acquired early it will 
not be lost, but togain it in later years is as difficult a task as one could 
set for his bitterest enemy. 








Pneumatic Riveters for Tank Work. 
—onstiilhisin 

The Am. Mfr. says that an interesting application of pneumatic 
riveting machines to heavy tank work is now being made at Washing- 
ton, D. C., where a gasholder 175 feet in diameter is being erected for 
the Washington Gas Company by the Stacy Manufacturing Company, 
of Cincinnati. This tank will consist of four telescopic sections, each 
35 feet deep. The lower section has $-inch steel bottom plates, with side 
plates 1 inch thick and 6 feet wide, while the thickness of the plates of 
the upper sections is reduced toward the top. The rivets in the lower 
section are 1}, 1} and 1-inch in diameter and §-inch rivets are used in 
the other sections. 

All the riveting is done by 8-yoke riveters, having a reach of 6 feet, 
which were built by the Chicago Pneumatic Tool Company. These 
consist of a yoke frame made of plates and angles, upon which are 
mounted heavy pneumatic hammers of the Boyer type. Four of these 
hammers have a 1} inch piston and astroke of 6 inches, while each of 
the others has a piston 1,5, inches in diameter and a 5-inch stroke. 
Each riveter is suspended by a block and tackle from the top of a 
traveler along which it can be moved through a distance of about 12 
feet. The traveler is supported by rollers which run on the upper edge 
of the side plates, and the frame is held in any position by wedges 
driven between the upright posts and the tank plates. The whole 
forms a very convenient arrangement, which can quickly be moved 
from one point to another. 

Compressed air is furnished at a pressure of 100 pounds per square 
inch by a compressor run by steam from the boiler of the hoisting 
plant. Two men are required to tend each riveter, and we are told 
that these two men can do the work of about nine hand riveters. Inone 
day, of 10 hours, 530 14-inch rivets were driven with one machine, and 
700 3-inch rivets is not an extraordinary day’s work. 








Artificial Vanillin and Vanilla Flavors. 
aneihlias 

Recently considerable excitement was aroused in Vienna, Austria, 
by the fact that a number of seemingly most mysterious cases of pois- 
oning—and not a few fatalities—were traced to the use of ices and con- 
fections purportedly flavored with vanilla. But why the vanilla alone 
should be at fault is a pertinent. query, since this was the verdict 
brought about by the investigation. 

That the vanilla bean is in a measure toxic, if ingested in large quan- 
tities, no one familiar with this growth will deny; but any amount 
that could induce an untoward effect must necessarily be so great that 
it could not, by any possibility, be embodied in gallons of ices or a 
hundred weight of confections. Again, though the bean produces a 
malady in those handling it known as the “vanilla disease”—a form 
of skin eruption that, while it may be communicated to others, is 
necessarily self-limited—this can have nothing to do with poisoning 
with vanilla ‘‘ flavors,” since its source is a minute insect, the “‘ vanilla 
louse,”’ of the same precise class as the cheese mite, and its period of 
life is extremely brief when transfered to the integuments of human 
beings. 

Also worthy of being recalled is the fact, admitted even by those 
most interested in their production, that vanilla “flavors,” vanilla 
‘*extracts,” vanilla ‘‘ essences” and ‘ tinctures,” such as are employed 
solely to promote saveur or piquancy, are never absolutely pure; 
on the contrary, for the most part, they are made with tonka bean 
alone, or with tonka to which from 5 to 20 per cent. of vanilla bean is 
added. The high prices the latter command, and which oftentimes are 
actually prohibitory, are cited as an excuse for the deception ; further, 
it is added, the mixture secures a better flavor, one preferred for do- 
mestic, culinary and confectionery purposes. In this connection it 
may be remarked that while so-called ‘fruit flavors,” employed in 








kitchens, confectionery establishments, bake shops and at soda foun- 
tains, are almost invariably derived from butyric ether—a product of 
rancidity—this accusation does not hold good as regards vanilla prepa- 
rations. 

But even tonka beans are at times expensive, and recently they, as 
well as vanilla, have been replaced, in the manufacture of flavors, by 
vanillin. This latter is the active principle of both vanilla and tonka 
beans, but if had from this source, would manifestly serve to still fur- 
ther increase the cost of ‘‘ extract” production. It has been had also 
from coal tar by process of synthesis, but this again was held insuffi- 
ciently economical, or it was feared the knowledge that a flavor owed 
its origin to an anilin factory would militate against it as a marketable 
product. Now vanillin is purportedly derived from the inner rind 
of the bark of certain pine and fir trees, by the aid of sulphuric acid 
and either sodium or potassium chromate, the process being somewhat 
intricate, secret and legally protected. It is likewise (and perhaps more 
commonly, certainly more economically) had from oleaginous, gummy 
aud balsamic substances that are possessed of an aromatic, stereoptin 
constituent known as cardol ; and it is the latter upon which the bur- 
den of reproach is supposed to rest—a supposition that does not appear 
to be well founded. 

Cardol is certainly highly toxic ; so is hydrocyanic (prussic) acid, to 
which our most delicious fruits owe their flavor. Cardol is found, but 
only in infinitesimal quantities, in most forms of vegetable growth, the 
only fruit yielding it in fairly tangible proportions being the ‘‘elephant 
louse ” (Anacardium orientale) of the far East ; and while it is highly 
poisonous when injected into the circulation, and most irritating when 
applied to the skin, producing a painful burning eruption, attended 
with considerable swelling and infiltration of serum (cellulitis), it is 
known to be inactive when taken into the stomach, being insoluble in 
any of the digestive secretions. Manifestly, then, cardol cannot be 
deemed a factor in vanilla poisoning, unless it can be shown: First, 
that it is present in artificial vanillin in appreciable quantities ; second, 
that in the manufacture of vanillin certain chemical transformations 
result whereby a cardol combination of free and ready solubility is 
had. 

The remarkable part of the Vienna investigation lies in the fact that 
no evidence is offered to show that the constituents of the ices and con- 
fections other than the vanilla flavoring were investigated. Consider- 
ing the number of fatalities, an examination for developed and con- 
tained ptomaines, or for anilin coloring matters, would seem to have 
been demanded. At the same time, more knowledge regarding artificial 
vanillin is desirable. 








Lubricants for Glass Stopcocks. 


Sk ae 
[By Mr. F. C. PHILLIPs, in Jour. Am. Chem. Soc.] 


The success of modern chemical research work depends frequently 
upon the maintenance in position for considerable periods of complex 
forms of apparatus in which glass stopcocks play an important part, and 
the failure or breakage of a stopcock often proves to be the cause of 
serious loss of time or material. The efficiency of a stopcock is, how- 
ever, quite as much dependent upon the lubricant used for its protec- 
tion as upon the skilful workmanship of the glass blower in its manu- 
facture. 

It has been the common practice to employ an animal fat or a mix- 
ture of such fats for lubricating the stopcock plugs of apparatus of all 
kinds and for work of every description, although it is a fact of ex- 
perience that such lubricants are often a source of inconvenience and 
even danger to the apparatus. 

A stopcock lubricant should, besides overcoming friction, satisfy the 
following requirements : 

1. It should adhere to the glass and should not be loosened by water. 

2. It should be little affected by changes of temperature. 

8. It should not be saponified by alkali. 

4. It should be sufficiently transparent or translucent to render 
visible any clogging of the hole in the stopcock plug while in use, and 
to show whether air spaces occur between the plug and the walls of the 
stopcock. 

Ordinary fats are so easily saponified and adhere so feebly to glass 
that they are seldom suited to the purpose. Pure rubber heated to a 
temperature sufficient to render it permanently viscid, has advantages 
over fats, but its adhesiveness is lessened by moisture, and it is com- 
pletely removed by alkali. 

Schmitz recommends for glass stopcocks the use of guttapercha dis- 
solved in a high-boiling mineral oil. This mixture, although not 
saponifiable, does not adhere well to glass. If thinned down suffi- 
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ciently with oil, its lubricating qualities suffer, while the guttapercha 
tends to become granular if the mixture is made thicker. 

Vaseline, which is sometimes recommended for use alone, does not 
adhere to the glass, and does not overcome friction. 

With a view to producing a lubricant better adapted to use on glass 
stopcocks, a series of experiments has been tried. Various mixtures of 
softened rubber with other substances were tested. On mixing to- 
gether 


I GEO s diisisedugdwoscacenees 70 parts 
en =." 
I chi Winans dekc nededicamumawe Ge 


a mass is obtained which lubricates well, is translucent, adheres to the 
glass, and is not saponifiable. The vaseline was added to the mixture 
to increase its softness. The materials were thoroughly mixed while 
hot, the rubber being melted first and the others stirred in. It is 
well to use a little more vaseline in winter than in summer. 

Another preparation, which gave still better results, was made by 
mixing 


Pure rubber 70 parts. 
Yellow unbleached beeswax............ 30“ 


The rubber should be pure and fresh. Old rubber, or scraps of 
worn-out tubing, whether black or red, will not answer as well, and 
may cause the mixture to become more or less granular and opaque 
when used in the stopcocks. The rubber is best heated in a covered 
vessel until thoroughly melted, and then the wax should be added. 
The hot mixture is well stirred. No vaseline is needed. This lubri 
cant is very serviceable, protects stopcocks from sticking, even when 
used for concentrated solutions of caustic alkalies, and is quite trans- 
lucent in thin layers. Care should be used not to scorch the mixture 
in its preparation. Strong alkalies tend in time to loosen and emulsify 
all lubricants and the stopcocks should occasionally be cleaned and re- 
coated. 

It has been attempted to increase the adhesiveness of such lubricants 
by the addition of small quantities of balsam of fir and other strongly 
adhesive substances, but difficulty was found from the tendency to 
cause sticking of the stopcock plug. The rubber mixtures should not 
be exposed to the air longer than is necessary during the heating, and 
they should be preserved in closed bottles. 

Various mixtures of gutta percha with wax and with oils were tried 
but the gutta percha tends to cause granulation and diminishes ad- 
hesiveness. The mixtures above recommended may be readily removed 
from parts of glass apparatus which are difficult of access for cleaning, 
by the use of a little concentrated nitric acid, which quickly attacks and 
loosens it so that it may be washed out by water. 

No lubricant is fit for use unless it renders the stopcock nearly or 
quite translucent, so as to show wh3ther or not the plug is coated over 
its entire length. 

A thick rubber and wax mixture is especially suited for well ground 
glass stopcocks upon gas vessels which are to be exhausted and which 
have therefore to sustain the full pressure of the atmosphere. Such 
mixtures have been in use for stopcocks of ordinary burettes in volu- 
metric work during about two years and have given satisfactory results 
in every way. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
senmstdilldisestes 
Mr. JAMES SOMERVILLE, Engineer and Superintendent of the Indi- 
anapolis (Ind.) Gas Company, writing to the JOURNAL under date of 
September 21st, says : 


To the Editors AMERICAN Gas LIGHT JOURNAL: Allow me to call 
your attention to what might become a serious misprint, which occurs 
in the article headed ‘‘ Modern Appliances for the Recovery of By- 
Products from Coking Coal,” issue of September 19th, page 415. It is 
this: ‘‘ The heating value of 84,700 cubic feet of such gas corresponds 
to that of about 21 tons of coal.” It ought to have been 847,000 cubic 
feet. It would have added to the value of the article if the author had 
given an analysis of the gas after its oil bath, so that one could have 
ascertained its heating power. I have an idea that after it had been 
freed from its benzol the heating power would be considerably reduced, 
and that 50,000 cubic feet to equal 1 ton of coal would be nearer the 
mark, 





Messrs. Hots, Booth & Haydens, of Waterbury, Conn., are mak- 
ing extensive repairs and additions to their plant. The Berlin Iron 
Bridge Company, of East Berlin, Conn., has secured the contract for 
the steel roof for the boiler room, 40 by 80 feet; the new muffle room, 
35 by 80 feet ; and the new brass mill, 118 by 90 feet, These addi- 








tions are to be fireproof throughout. The side walls are of brick, 
the roof supports are of steel, and the covering of corrugated iron. 
The roofs are arranged with skylights for lighting the interior of the 
building and monitors for ventilation. 


THE authorities of Galt, Ontario, as the result of a special election, 
have been instructed to take over the gasand electric lighting plants of 
the Galt Gas Light Company, for operation on municipal account. 





THE regular dividend of $1 per share on the stock of the Providence 
(R. I.) Gas Company is payable on demand. 


THE Syracuse (N. Y.) Standard is our authority for the statement 
that the Attica (N. Y.) Electric Light Company has closed up its busi- 
ness, owing to the largely increased use of gas in the named village. 





Mr. J. H. MILLER, of McKeesport, Pa., has leased the plant of the 
Shippensburg (Pa.) Gas Company. He proposes to make several im- 
provements on the property. 





APPLICATION has been made for a receiver for the Peoples Gas Light 
Company, of Crestline, Ohio. 





ApvICcEs from Chicago are to the effect that some idea of the great in- 
crease in the sales of fuel gas by the Peoples Gas Light and Coke Company 
can be gathered from a statement showing the wonderful increase in 
the use of gas ranges. The Company, through its appliance depart- 
ment, so far has put into homes about twice as many new gas ranges 
as it did during the first eight months of 1897. Since April Ist this 
year, up to September 16th, the Company had disposed of 16,000 gas 
ranges. As many as 200 have been sold and set up in asingle day. A 
large number of teams are kept constantly busy delivering the ranges. 





“TT D. W.,” writing from Staunton, Va., under date of September 
27th, says: ‘‘I note your reference in the JOURNAL to the incorpora- 
tion of the New City Gas Company, of West Virginia, and herewith 
forward you a copy of the charter under which it. is organized.” 





Tue charter reads : ‘‘ The undersigned agree to become a corporation 
by the name of New City Gas Company, for the purpose of building, 
erecting, buying, leasing, acquiring, maintaining and operating gas 
works, electric light works and street and tram rail ways, to be operated 
by electric or other motive power, with authority to do and perform all 
acts necessary to the full and free exercise of the purposes above indi- 
cated, including the right to purchase the stock, plants and franchises 
of other corporations chartered for similar purposes and to consolidate 
and operate the same. Which corporation shall keep its principal of- 
fice or place of business at Staunton, in the county of Augusta, in the 
State of Virginia, and is to expire on the 26th day of May, in the year 
1948. And for the purpose of forming the said corporation, we have 
subscribed the sum of $100,000 to the capital thereof, and have paid in 
on said subscriptions the sum of $10,000, and desire the privilege of in- 
creasing the said capital by the sale of additional shares from time to 
time, to $200,000 in all. The capital so subscribed is divided into shares 
of $100 each, which are held by the undersigned, respectively as fol- 
lows, that is to say, by : R. D. Apperson, of Staunton, Va., 10 shares ; 
R. D. McCue, of Staunton, Va., 2 shares; Henry Marquand, New York 
city, 60 shares; Lewis C. Harris, of Forest Hill, N. J., 13 shares; F. B. 
Poor, Hackensack, N. J., 15 shares. And the capital to be hereafter 
sold is divided into shares of the like amount.” 





Mr. Gipgeon ForpDHAM, for many years Lessee and Superintendent of 
the Le Roy (N. Y.) Gas Light Company, died at his home in Le Roy 
the evening of September 22d. Deceased was born in Le Roy, May 
12th, 1830, and his complete career was concerned in the business mat 
ters of his birthplace. 


Mr. Cares E. Wuite, of Philadelphia, has been appointed Man- 
ager of the municipal gas and electric light plants of Wakefield, Mass. 





THE Welsbach Street Lighting Company of America is arranging 
with the Adams (Mass.) Gas Company for a good working example of 
street lighting by means of incandescent gas lamps in Adams. 





WELSBACH lamps, to the number of 117, have been contracted for in 
the public lighting system of Somerville, Mass, 
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AT the annual meeting of the Lewiston (Me.) Gas Company the fol- 
lowing officers were chosen : Directors, W. H. White, Seth M. Carter, 
Edward C. Lee, Samuel T. Bodine and Randall Morgan ; Treasurer, 
Edward C. Lee ; Clerk, Wm. R. Stevens. 





THE new net rate for gas at Leyington, Mass., is $2.50 per 1,000 cubic 
feet. 





‘* ABourT a fortnight ago those iaterested in the formation of the Win- 
chester (Mass.) Gas Light Company effected a temporary organization 
by naming Mr. F. D. Lesure to the Presidency and Mr. W. O. Smith 
was elected Clerk. The Company is composed of local merchants, 
and they propose to supply acetylene gas frori a cer.tral station.— 
F. R.” 





THE improvements cn the plant at Champaign, Ills., have been com- 
pleted. The main item of the new construction is a storage holder. 





THERE is some talk of forming a gas company to operate in Nauvoo, 
Ills. 





THE extremely light rains during the current ‘‘ wet season” in 
California have caused much trouble to the owners of electric plants 
dependent upon water power for their operation. 





In an editorial in the Trenton (N. J.) Gazette, which had for its in- 
spiration the gas war in that city, referring to Mr. Wilder F. Lawrence, 
who is in charge of the works of the old Company, we find the follow- 
ing: ‘‘ Mr. Lawrence is a man of experience in gas manufucture. He 
is a graduate of the Stevens Institue of Technology and received his 
practical insight into gas making under Mr. C. H. Nettleton, ex-Presi- 
cent of the American Gas Light Association, who is conceded to be 
one of the leading authorities in the world on gas.” 





Mr. F. H. E1cHBavM, writing to the JouRNAL from San Francisco, 
under date of September 20th, says : 

To the Editors AMERICAN Gas LiGHT JOURNAL: I send you a clip- 
ping from the San Francisco Call, dated September 18th, which clip- 
ping I think shows that ‘‘ Dr.” Chisholm could give points to Baron 
Munchausen. The Kalamazoo works were shut down January 3, 1898, 
and have not been resurrected up to this date. The concern was, 
according to the JOURNAL of comparatively recent date, advertised as 
about to be foreclosed for a debt. While the Kalamazoo plant was 
running the gas produced was of very low illuminating value (about 
6 or 8 candles), which few of the residents cared to use, and it could 
only be used with any satisfaction in Welsbach burners. ‘‘ Dr.” C.’s 
explanation of the water in the drips will go down with King George’s 
mystery of how the apple got into the dumpling. It would be interest- 
ing to know the current whereabouts of the 1,000,000 cubic foot plant 
that was built and rebuilt 19 times, as but 5 attempts and failures are 
recorded in current news. Where was this plant? The attributes of 
his gas, if correctly stated, are nearly those of air, which constitutes 62 
per cent. of the article, which is to be first tried on the Chinese—if they 
like it, then on the white residents of San Francisco. Hall seems to be 
thrown into the shade by ‘‘Dr.” Chisholm. Gas is holding its own 
well in San Francisco. 





THE clipping forwarded by Mr. Eichbaum is as follows: ‘* When 
Professor T. 8. C. Lowe, who has since become famous as the builder 
of the Pasadena Mountain Railway, introduced the monoxide called 
water gas as a superior and cheaper fuel than coal gas, there shortly 
followed a great change in the gas world upon the subject of the 
manufacture of this product. Professor Lowe’s theory was at var- 
iance with and was a great improvemen over that of the coal gas ; 
through its application there resulted an entirely new product called 
water gas. One physical characteristic of water gas, however, is 
that, under the influence of pressure, friction or low temperature 
it will deposit much of its hydrogen in the form of water, and this has to 
be pumped out of the drips along the lines by which it is transmitted to 
the consumers. This loss aggregates about 40 per cent. of the total bulk 
of the manufactured product. It costs the California Companies about 
78 cents to manufacture gas. But a gas which is a fixed gas, in that it 
is homogeneous, elastic, does not condense under pressure or friction, 
and has successfully stood the test of temperature as low as 45° below 
zero, and, moreover, a gas which costs in its manufacture less than 10 
cents per 1,000 cubic feet, and, in places where fuel is cheap, as low as 
5 cents per 1,000 cubic feet, which burns with intense heat, its heat 
units being equal to those of natural gas and greater than those of wa- 
ter gas, has at last been invented, and a factory for its manufacture is 
at the present time undergoing construction in San Francisco. A small 





and somewhat experimental plant has for the past 10 months been in 
existence in Kalamazoo, Michigan, and has, during that period, been 
supplying that town. Such a gas, it may be expected, is destined to rev- 
olutionize the whole of the industry. Its appearance in the industrial 
world is without doubt the greatest event since the application of steam 
to power purposes. For years the gas world looked for the coming of a 
gas which would do away with the use of coal as fuel ; thousands of 
attempts were made to solve the problem, but, none succeeding, the 
belief came to crystallize that such a gas was not possible of produc- 
tion, and that a cl eap gas must necessarily be a poor gas. The inven- 
tor of this process for making gas is Thurston Gordon Hall, a gentle- 
man whose struggle to get hisidea upon its feet has been a life long 
one. Seven years ago he met Dr. J. W. Chisholm, a capitalist of 
Chicago, who had been operating in electrical works, and after much 
effort finally succeeded in enlisting him to take hold of his project. 
The invention at that time was in the shape of a broad idea in the mind 
of Dr. Hall, but the two went to work upon it. Dr. Chisholm spent 
hundreds of thousands of dollars before the process was fully evolved. 
The product was such that the tests could not be made in a laboratory, 
but a regular working plant had to be built in which to conduct them. 
The smallest apparatus which Dr. Chisholm ever used had a capacity 
of 1,000,000 cubic feet per day; and one of these he built and tore down 
in all 19 times. The plant now being erected is on the site of the old 
Selby smelter, on Beach street, between Hyde and Leavenworth streets. 
The completed plant will cost $2,000,000, and will have a capacity of 
20,000,000 cubic feet per day. Gas will first be furnished to the dis- 
trict of the city comprising Stockton, Post, Sutter and Montgomery 
streets, aud the locality generally bounded on the north and east by the 
Bay of San Francisco, on the west by Van Ness avenue and on the 
south by Market street. Gas will be furnished consumers at $1 per 
1,000 cubic feet. The stock has been pooled for five years, with an 
agreement not to increase the price of gas beyond that rate.” 





ADVICEs from Memphis, Tenn., relate that the question of consolida- 
tion of the Gas Companies of that city is now before the Council. It 
was brought up when it was proposed to make a contract with the Equi- 
table and New Memphis Companies whereby consolidation could be ac- 
complished. The contract would put a stop to the litigation now in 
progress between the city and the Equitable Company, whereby the 
city is seeking to recover $50,000 liquidated damages for violation of the 
Equitable’s contract by alleged consolidation with the New Memphis 
Company, it being contended by the city that a virtual consolidation 
has been effected. In consideration for formal permission to consoli- 
date the Companies propose to furnish illuminating gas at $1.50 per 
1,000, and fuel gas at $1.25 per 1,000, until the annual sales shall reach 
110,000,000 cubic feet, when the prices shall be reduced 5 cents, and 
thereafter a reduction shall follow as the sales increase, until a rate of 
$1 per 1,000 shall be reached, on a basis of 200,000,000 cubic feet 
per annum. In addition to other considerations, the Companies agree 
to furnish $50,000 worth of gas to the city, one tenth to be fur- 
nished annually for 10 years, at $15.75 for each lamp post per an- 
num. The Companies agree to keep the lamp posts in condition 
and to light the street lamps; and to private consumers they will 
furnish correct meters and make credits for any excess of gas be- 
yond 2 per cent., as shown by fast meters, as declared by inspec- 
tors to be selected by the city. 





THE exact scale of prices to be charged, as the output of the Memphis 
Companies expand, is appended : 


Annual Output, Cu. Ft. Illuminating Use. Fuel Use. 

Up to 110,000,000............ $1.50 $1.25 
RIG GOs oo sccvicicce. 1.45 1.20 
DL ORIIOD  becbecscece 1.40 1.15 
DEO OUNG so 00 vésccece 1.35 1.10 
pn | rs 1.30 1.05 
or 0 eer 1.25 1.00 
RO oo nd kes ncnce 1.20 1.00 
iy <2 ee 1.15 1.00 
TOO PO se eccccccces 1.10 1.00 
mk | ee 1.00 1.00 


When the price of gas has been reduced as above stated to $1, there 
shall be no further reduction in prices, but thereafter the Company 
agrees to furnish for ‘ighting public buildings of the city, free of cost 
to the city, gas to the amount of $1,000 per annum. All gas bills shall 
be paid by the consumers within the first six days of the month for 
which the bill is rendered ; and, if not paid within that time, an ad- 
ditional charge of 25 cents per 1,000 cubic feet may be added by the 
Gas Company. 
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The Market for Gas Seana 








Prices for city gas shares show marked de- 
clines over the figures of last week. Consoli- 
dated sold at 178, and at noon to day (Friday) 
the quotation was 178} to 1783. Amsterdam’s, 
‘-common to fancy,” were respectively 264 to 
28, and 65 to 67. Standard securities are 
notably dull and lower. The common is offer- 
ed at 133, at which price it is very cheap; the 
preferred is offered at 153. Mutual is steady 
at the figures of last week. A feature of the 
lighting situation in New York just now is the 
revised rate schedule of the Edison Electric 
Illuminating Company. The scale in the 
schedule shows how the gas companies have 
been oxidizing the business of the Electric Com- 

any. 

Brooklyn Union is remarkably strong, in 
face of the adverse gas situation in the Bor- 
ough of Manhattan. Those in the know say 
that the Brooklyn Company is earning not far 
from 9 per cent. Peoples of Chicago is lower, 
Baltimore Consolidated is a bit weaker, and 
Bay State seems palsied. It was hoped that the 
recent change in the domestic relations of Mr. 
Addicks would help the stock, but the hope was 
vain. Anything on the list looks a purchase, 
particularly Columbus (O.) gas, which should 
be at par. 





Gas Stocks. 





Quotations by Frederic B. Cochran & Co., 
Brokers and Dealers in Gas Stocks, 


20 anp 22 Broap Street, New York Ciry. 
Oct. 3. 


«> All communications will receive particular attention 

2 The following quotations are based on the par value 
of $100 per share. 

N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated..........ses0++ $37,730,000 100 178% 
Cental Union, Bonds, 5's... 3,000,000 1,000 101 101% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 

* 1st Con. 5’s....... 2,300,000 1,000 114 is 
658,000 P 108 112 


Metronolitan Bonds ....... 
Mutual,.......-- Secccccooscce 9,980,000 100 320 330 
Ps iancssseeoke 1,500,000 1,000 100 102 
Municipal Bonds. eeecccees oe 750,000 P sa 
New Amsterdam Gas Co... 13,000,000 100 264% 28 
bo eee 10,000,000 100 65 67 
Bonds, 5°S...cccccccccces 11,000,000, 1,000 9934 10014 


Northern Union, Bonds, 5's. 
New York and East River.. 


1,250,000 1,000 9414 95% 


Bonds Ist 5°S.........0+5 3,500,000 1,000 111 113 

** 1st Con. 5’s....... 1,500,000 107% 108% 
Richmond a ee ee 348,650 50 70 - 
Bonds....... 100,000 1,000 4 
Standard.......... cocccce e+» 5,000,000 100 130 133 


Preferred . seve 5,000,000 100 145 153 
Bonds, ist Mortenge, Bs s 1,500,000 1,000 112 1 
be ee er ee 299,65 500=— «130 
Out-of-Town Companies. 
Brooklyn Union .........++. 15,000,000 100 12 aa 
” * Bonds (5's) 15 000,000 1,000 115 «115% 


Bay State........seee00+-- 50,000,000 50 3 aig 
© Income Bonds..... 2,000,000 1,000 “a 75 
Binghamton Gas Works.. . 450,000 100 
™ ist Mtg. 5’s........ 450,000 1,000 
Boston United Gas Co,— 


1s Series 8. F. Trust.... 
2d “ “ oo“ 


7,000,000 1, 92 e 
3,000,000 1,00 .. 8 




















Buffalo City Gas Co. ..... 5,500,000 100 20 20% 
“ * Bonds, 5’s 5,250,000 1,000 95144 96% 
Uentral, San Francisco..... 2,000,000 . 105 or 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 1044 
CR ov ccccccscccceses. 1,144,7' 100 89 91 
ist Mortgage... ccccees 1,207,000 1,000 101 103% 
Consumers. Jersey City.... 2,000,000 100 78 85 
= Bonds eesesessss 600,090 1,000 101% 103% 
Cincinnati G. & C.Co....... 8,500,000 100 W13% «Ww 
Consumers, Toronto........ 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 50 35 
PE CD ok kccccvess. 150,000 1,000 re 
Consolidated, Baltimore... 11,000,000 100 64 64be 
Mortgage, 6’s........... 3,600,000 107 107% 
Chesapeake, ist 6’s..... 1,000,000 ea 
Equitable, ist 6’s. ...... 910,000 
Consolidated, Ist 5’s.... 1,490 000 a a <i 
Consolidated GasCo.of N.J. 1,000,000 100 16 21 
Con. Mtg. 5’s...... 380,000 1,000 75 80 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.....cceee 90,000 100 100 
Wa idnsece<cccccscccs 75,000 ae 100 
Detroit City Gas Co....... 500,000 50 65 6544 
** Prior Lien 5’s....... 4,538,000 1,000 944 BW% 
Detroit Gas Co., 5°S.... ses. 428,000 1,000 
ar fee 34,000 100 
Equitable Gas & Fuel Co. " 
Chicago, Bonds........... 2,000,000 1,000 Pr 101 
PONG WS. bk 6 bees - ce eveves 2,000,000 75 80 
- Es icc ccces 2,000,009 pe 88 
Grand Rapids Gas Lt.Co.. 1,000,000 50 
° ce 8 ee 1,125,000 1,000 ; 
PEON. cndascctacesceocecs 750,000 25 pe 145 
Indianapolis...... ....cccece 2,000,000 115 125 
- Bonds, 6’s....... 2 650,000 “a 106 107 
Jackson Gas Co.........0++ 250,000 50 
” Ist Mtg. 5°8....s00 250,000 1,000 - 
JEESSY CY. ccccccccsccesces 750,000 20 180 - 
Lafayette Gas Co., Ind..... 1,000,000 100 78 83 
Bonds ......+. Sescvecese 1,000,000 1,000 90 91 
TOUMIPEIG, oo dccvcvcec-coscas 2,570,000 50 - ag 
Laclede, St. Louis.......... 7,500,000 100 48% 49 
I i vkenieds cecees 2,500,000 100 92 a4 
BORER ic ccccccee coccccce 10,000,000 1,000 105 10544 
Madison Gas & Elec. Co.... 400,000 100 a 
Ist Mtg. 6’s........ 350,000 1,000 a 
Montreal, Canada ...... esse 2,000,000 100 200 <a 
Newark, N. J.,GasCo...... 1,000,000 200 «=220 
Bonds, 6S ..esseceeseees 4,000,000 - 1280s: 130x 
New HaveD.....csceoees esses 1,000,000 2% 262 
Nashville Gas Lt. Co........ 1,000,000 50 110 wa 
COMME, OO cc icccscceccoce 2,000,000 52 53 
bi BOER. ve cccces ° 750,000 
Peoples G. L. & Coke Co., of 
CE vc cccncccecesese 25,000,000 100 «10234 103 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 20,100,00 1,000 ‘ee 108 
2d “ ---. 2,500,000 1,000 104 105 
Peoples, Jersey City...... ee 500,000 50 175 
Rochester Gas & Elec. Co.. 2,150,000 50 aa 
Pin cds cesvcccece 2,150,000 50 83 os 
Consolidated 5’s........ 2,000,000 84 9 
San Francisco, Cal. ........ 10,000,000 100 8534 86 
St. Paul Gas Light Co...... 1,500,000 100 49 51 
ist Mortgage 6’s........ 650,000 1,000 & 87 
Extension, 6°8,........ ‘a 600,000 1,000 on 
General Mortgage, 5’s.. 2,428,000 1,000 80 & 
St. Joseph Gas Co........ +» 1,000,000 100 
ist Mtg. 5°s........ 750,000 1,000 “ e 
DOO TS Ts vececdicdscs. 1,750,000 100 17 18 
Pe iradnscodencsesces - 1,500,000 1,000 wh Le 
Washington, D.C ...... sees 2,000,000 2 20 pe 
Western, Milwaukee ....... 4,000,000 100 ie «86 
Bonds, 5°8...... «+ +.» 3,556,000 101% 102% 
Wilmington, Del..........+. 550,000 204 
Advertisers’ Ander. 
GAS ENGINEERS. 
Page 
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The Western Gas Construction Co., Fort Wayne, Ind.... 504 
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Baxter & Lynn, Detroit, Mich............. Soccccccecccces 499 
PROCESSES. 
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BR. Ty. Wee Ee Gi Bs Biv cdcdcdcctscccscccccctesaces: 514 
Isbell-Porter Company, New York City.........sseeeeeee 514 
Fred. Bredel, Milwaukee, Wis.........seccsssees ccccccecs OR 
United Gas Improvement Co., Phila., Pa.........eseeees 507 
Berlin Iron Bridge Co., East Berlin, Conn..... esbndaceeen 501 
National Gas and Water Co., Chicago, Ills................ 509 


Economical Gas Apparatus Construct’n Co., Toronto, Ont. 615 
The Western Gas Construction Co., Fort Wayne, Ind..., 504 


Humphreys & Glasgow, New York City.........0.-.-0005 508 
Gas Engineering Co., Pittsburgh, Pa..............ses0005 512 
Ammctionss Gas Gig Bis BO cccccccdvccccccccceccccs coor 502 
Logan Iron Works, Brooklyn, N. Y....... Secccccoeccoece 516 
Riter-Conley Co., Pittsburgh, Pa......... eccccccee eocccee 508 
Baxter & Lynn, Detroit, Mich........ eccceccee cccccccccce 4900 


SCRUBBERS AND CONDENSERS. 


G. Shepard Page’s Sons, New York City...... eiteaiesunx OO 
TR. De Wa Ge eg Bis ct ccccsccscccctecccesccecs< 414 
James R. Floyd’s Sons, New York City.......cscseseseees 516 
Continental Iron Works, Brooklyn, N. Y.........sese00+- 514 
Gas Engineering Co., Pittsburgh, Pa.........cseeseeee--- 512 
Logan Iron Works, Brooklyn, N. Y.....ccccccccscccccees: 516 
Riter-Conlev Co., Pittsburgh, Pa.....cccccccssccscccseces SOS 


TAR AND CARBONIC ACID EXTRACTOR. 


G. Shepard Page’s Sons, New York City..... éasunceccsaces { 515 
R. D. Wood & Co., Phila., Pa........ Seccececccccooce ccoce SM 


AMMONIA CONCENTRATORS, 


Michigan Ammonia Works, Detroit, Mich..... waaweeeudd 49x 
G. Shepard Page’s Sons, New York City..............00+. 515 
Gas Engineering Co., Pittsburgh, Pa.............sss00--+ 512 


GAS METERS. 


John J. Griffin & Co., Phila., P&.......0-ssecssecese covces SO 
American Meter Co., New York and Philadelphia........ 519 
Helme & Mclilhenny, Phila., Pa... .........eee----eeeees 519 
TX Mata B Ge, As Wh Weds vtec icc ccdccccccccece 517 
Nathaniel Tufts Meter Co., Boston, Mass......... eeeecee 518 
Maryland Meter and Mfg. Co., Baltimore, Md............ 518 
Metric Metal Co., Erie, Pa...... Stdeeseesecces covcececosce OG 
Keystone Meter Co., Royersford, P&......sssesccseecesees 518 
Detroit Meter Company, Detroit, Mich.............. ccoee 519 


PREPAYMENT METERS, 


American Meter Co.. New York and Philadelphia....... 519 
John J. Griffin & Co., Phila., Pa..... © d0ecececoeccecceees: 520 
D. McDonald & Co., Albany, N. Y........+++- gasbesadoeess 517 
Helme & McIlhenny, Phila., Pa.......ccceeceses — eeeves 519 


GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Ohio........ccccccccccccccccece 517 
M. J. Drummond & Co., New York City.........s.ssseee 517 
Bs TR We ag Sg Bas occnccccccescccccccscscée -» 514 
Warren Foundry and Machine Co., New York City...... 517 
Donaldson Irom Co., Eimeus, Pai..cs cccccccccccccssccccces 617 
Utica Pipe Foundry.Co., Utica, N. Y............cccscces 517 


PIPE CUTTERS. 
The Anderson Pipe Cutter Co., East Boston, Mass........ 501 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. ¥...cccccccscescesccesecsesess OD 


GAS COALS. 


Pom Gas Coad Ce., Fitts Piiccccccceccscecsccccccccescece 511 

Perkins & Ge... Mow Toelt Cie ccces cc coccecccccccccccece 510 

Despard Gas Coal Co., Baltimore, Md...........cssseeees 611 

Westmoreland Coal Co., Phila., Pa.........cseseecssscees 511 

Berwind-White Coal Mining Co., New York and Phila... 510 

Wee D RI Se Ga, Fig Bi hve conc cecccccccccecccces 511 
CANNEL COALS. 

Perkins & Co., New York City ..... Cecccecocccecceseceose 510 
W. D. Althouse & Co., Phila., P@.........ceccscscsecess coe S81 
GAS ENRICHERS. 

Standard il Co., New York City .......scccesveeseeeeees 511 
The Sun Oil Co., Pittsburgh, Pa,......... scqnenee eccccoce CEI 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind.........++.seseeeees ececccece Sl 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn.... 


Feeeereeeeeeeecerees 499 
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GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City 509 


Isbell-Porter Co., New York City.........+.+ evoccbensesen ee 
R. D. Wood & Co., Phila., Pa..... sccvcccccccccccooococces OF 
Wm M. Crane Co., New York City ....cscccoeeessesses 499 
CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y......eessseeeees 500 
RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. J.......... cccccceces 500 
B. Kreischer & Sons, New York City........+.0+. cocceces OOO 
Adam Weber, New York City.........sesecevees eeesccecs 500 
Laclede Firebrick Mfg. Co., St. Louis, Mo......... coesece OP 
Cyrus Borgner, Phila., Pa.........ss00 o0nsececoueses coos 500 
James Gardner, Jr., Pittsburgh, Pa........sesessececeees 500 
Henry Maurer & Son, New York City.......ssescssccsees 500 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 500 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 500 
Brooklyn Firebrick Works, Brooklyn, N. Y........++0++. 500 
F. Behrend, New York City.......... o009nescsbensonesons Ot 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md..... étuedessesee OB 
Fred. Bredel, Milwaukee, Wis........... osesdebcesseceges B08 
J. H. Gautier & Co., Jersey City, N. J..cccscsesscescceess 500 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 500 
Adam Weber New York City..........sseeseeeee coccccce COD 
SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Co., New York City....... pvonsecucimicesess 514 
Continental Iron Works, Brooklyn, N.Y........sssesees +. 514 
G. Shepard Page’s Sons, New York City..........e00. eves O88 
Logan Iron Works, Brooklyn, N. Y..... cncesedooscececes 516 
R. D. Wood & Co., Phila., Pa..... ocaenrvecsucnecesatee cone SS 


INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.........+++ coccccee 506 
Victor Incandescent Company, New York City.......... 499 


MICA GOODS, 
The Mica Mfg. Co., New York City............ pee rcecenen ONO 
BURNERS. 
C. A. Gefrorer, Phila., Pa..........000 cocsccesccoscocccss O14 
Wm. M. Crane Co., New York City. ..... pocersebescoses 499 


LAVA GAS TIPS, 
D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 498 


STREET LAMPS. 
Welsbach Street Lighting Co., New York and Phila..... 508 


PURIFYING MATERIALS, 
Connelly Iron Sponge and Governor Co., New York City 509 


Greenpoint Chemical Works, Brookiyn, N.Y...... ane ere 509 
Gas Purification and Chemical Co., Ltd., London........ 509 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind ..... sees 508 
Isbell-Porter Company, New York City.......... sveceses O14 


Connelly Iron Sponge and Governor Co., New York City 509 


VALVES, 
Ludlow Valve Manufacturing Co., Troy, N. Y....... eos 504 
Chapman Valve Manufacturing Co., Boston, Mass....... 504 
eg ig BOs vn ss ics cos vescncettucssenae 514 
Continental Iron Works, Brooklyn, N. Y................- 514 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 503 
Isbell-Porter Co., New York City ..........cccccccsceesses fil4 


The Western Gas Construction Co., Fort Wayne Ind.... 504 
ELECTRICAL APPARATUS, 


Wm. Henry White, New York City ....... cccccccccsscces OLS 
GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa............ ctesevenens SE 

Backus Water Motor Co., Newark, N. J........ceceeeeses 462 


ENGINES AND BOILERS, 
The Hazelton Boiler Company, New York City.......... 501 
W. G. & G. Greenfield, East Newark, N. J........... ooee 462 


PURIFIER SCREENS. 


John Cabot, New York City......... bubbeteceUeaehubeanes 499 
GAS STOVES. 

American Meter Co., New York and Philadelphia ....... 505 

Maryland Meter and Manufacturing Co., Baltimore, Md. 518 

Keystone Meter Co., Royersford, Pa............ cocccccce 518 

Wm. M. Crane Co., New York City..,............ encoceeé 499 


GASHOLDER TANKS, 


J. BD. Wakttian, Braekkige, Whe Yo... ccescccccscscccs cosccoce BOR 
GASHOLDERS, 
Bartlett, Hayward & Co., Baltimore, Md..... covccccccees OLS 
Continental Iron Works, Brooklyn, N. Y...........+..... 514 
Deily & Fowler, Philadelphia, Pa................ cosccccce GAS 
Davis & Farnum Mfg. Co., Waltham, Mass............... 512 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 512 
Stacey Mfg. Co., Cincinnati, Ohio........ Coecces eccccecee O15 
R. D. Wood & Co., Philadelphia, Pa.......... ove anceegn ee 
Logan fron Works, Brooklyn, N. Y........sesssssecceves O16 
Riter Conley Co., Pittsburgh, Pa........csesesseesss. » . 508 





BOOKS, ETC. 


Scientific Books..... en Conweworenetous eoecbhius en jedsncbucdlae 
Re OE GD BOG a 0'6 85.6000 000060000e ccevevsceces cocces GRE 
Practical Photometry............cccces TTT YS eveccveccecs OOO 
OE FAW COMRDUIEEE, 2. ccccccccccccocscocee ccecccccccces «. 519 
NON * GOS WETS” . cccccccccccssencosvecocccs cocccece SOD 
Be BP scccennseay Keres sss0pesee pousnieeneseees eee 518 
Gas Engineer's Pocket-Book.......... PTT TTTIT TTT T Te . 501 
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DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAs IMPROVEMENT Co., | 
DREXEL BUILDING, PuHtLa., Pa., Sept. 22, 1898. § 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on Oct. 15, 
1898, to stockholders of record at the close of business Sept. 
30, 1898. Checks will be mailed. 

1203-3 EDWARD C. LEE, Treasurer. 


WANTED, 


A Qualified Man to Take Charge ofa 
Small Gas and Electric Plant. 


Give experience and reference and salary expected. 
1217-1 Address Box ‘‘ B,”’ this Journal. 














Position Wanted 


As Superintendent of Gas Works, 


By a practical mechanic thoroughly understanding the lay- 
ing out and erection of plants. Seventeen years’ experience 
as constructor and builder. Best of references. 

Address, FRANK JONES, 
1217-5 Peach Orchard Road, Passaic, N. J. 











Gas, Electric Light or Street Railway Stockholders 


I want position as Manager or Assistant Manager of Gas, 
Electric Light or Street Railway Company in Western city 
of 30,000 to 160,000 population. Experienced and successful 
in office and station and with employees and the public. 
Active and progressive, but sound and conservative. Under- 
stand placing these propertiesin permanent dividend paying 
condition and keeping them there. Best references. 

121,-3 Address ‘* Business,”’ care this Journal. 








A Rare Opportunity 


To purchase the controlling interest in a Gas and Electric 
Light Plant doing a business of $30,000 per year. This year 
shows a handsome increase. Plant located in a substantial 
and progressive city of 12,000 people. No opposition. A 
fine investment to start with, and a big speculative future. 
1216-2 Address ‘‘ N. C. B.,” care this Journal. 








FOR SALE, 


Complete Set of Castings for a Coal Gas R.- 
tort House «f Twenty Benches of Six He- 
torts to the Bench. Most of it has never been 
in use. Also, 


Two Sets of Flannery Water Gas Apparatus. 
Apply to the CONSOLIDATED GAS COMPANY, 
1214-4 Pittsburg, Pa. 











DR. MOSS is open to engage with responsible firm as 
representative, or charge of works. Will advise on all diffi- 
culties met with in the manufacture and distribution of 
Coal, Oil or Water Gas. Terms reasonable. 


Address e 
DR. MOSS, 
1178-tf Care this Journal. 


Position Wanted. 


A young, active engineer wants the management of a gas 
property, or a position under an older man at a large 
works. 











1184-tf ““M. L. B.,”’ care this Journal. 


Hor Sale. 


A Small Gas and Electric Light Plant, 
in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind 











FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. . 

Two Coolers, or Air Condensers, each of 150000 
cubic feet capacity. 

Multitubular Condenser, shell, 36 in, diametcr, with 
98 2-in. tubes, 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 4* in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 

S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co 
1119-tf Dubuque, Iowa. 




















THE 


MACHINE 


THAT KNITS 


INCANDESCENT 


GAS LIGHT 


Mantle Fabric: 


AUTOMATICALLY 
1S MADE BY 


LAMB MFG. CO. 
OHICOPEE FALLS, MASS. 





ww 








CUT AND PRICES FUR- 
NISHED ON APPLI- 
CATION. 

















Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 

OPERATING EX- 
PENSES. 








For Welshach Lights 
BEST IN THE WORLD. 


@=eam 


Get Catalog 
and Discounts. 


2=em 


The MICA MFG, CO 


Micaerithe, 


88 Fulton Street, 
N. Y. City. 








Te 


al 
it 


E 
MICA CHIMNEY. 
Etched Chimneys to 
Order. 











CAS EXPERTS INDORSE 


Steward’s 


SPECIAL BURNERS. 


Now in use by THE LARGEST 
Gas Companies in AMERICA. 


The D. M. Steward Mig. Co., 


CHATTANOOGA, 107 CHAMBERS ST., 
AND 
Tenn. New York City. 












hoy: 
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WILLIAM M. CRANE COPIPANY, 


Office and Showrooms: 1131 and 1133 BROADWAY. 


Gas Appliances for every purpose, and all up to date. 








GAS HEATING STOVES, 
GAS FIRES, 
GAS RADIATORS, 
GAS LOGS, 
GAS CANDY STOVES, 
GAS GRIDDLES, 
GAS FURNACES, 


GAS RANGES, 
GAS SOLDERING STOVES, 
GAS STEAM TABLES, 
GAS CREMATORIES, 
BRAY BURNERS, 
GAS BURNERS, 
GAS TIPS, 


GAS IRONS, GAS SELF-LIGHTING BURNERS, 
GAS SIGNS, BY-PASSES, 
GAS WATER HEATERS, GAS FITTINGS, 
GAS KILNS, METER COCKS, 
GAS LAUNDRY STOVES, SERVICE COCKS, 
GAS OVENS, WAX TAPERS, 


GAS PLATE WARMERS, 

GAS OYSTER STEWERS, 
GAS CONTROLLERS, 
GAS BROILERS, 


GOOSE NECKS, 
SOCKETS, ETC. 
TUBING, 

IRON CASTINGS. 





FOUNDRY : OFFICE: FACTORY: 
Peekskill, N.Y. 113t-1133 Broadway, New York. 447 to 453 W. (4th St. 








Special Trays for Iron Sponge or Oxide of Iron, 










BAXTER & LYNN.) cnurcu’s trays a Specialty. neconpine 
———————- Reversible, Strongest, Most Durable, Most Easily Repaired. P RESSURE 
CAS ENGINEERING ~—>- |W Snel 
rg ry 
CONSTRUCTION. — AW 7 0D cate 


Simple in Con- 
struction, Accur- 
ate in Operation 

Low in Price. 
Fully Guaranteed. Send 
for Circulars. 


Examination Made of Gas Properties. 


Values Ascertained, and 
Advice as to Management. 





553-557 West Thirty-third Street, New York. 








OFFICE : WAYNE COUNTY BANK BUILDING, | Weslsomake the cheapest and Strongest The Bristol Co., 
DETROIT, MICH. Send for Circulars. Waterbury, Conn. 








“VICTOR” Regenerative Incandescent Gas Lamps and Mantles. 


No Air Shutter, therefore no Smoked Mantles. Hot Air taken from Chimney. Impossible to 
snap back. ‘‘VicTOR” MANTLEs are the strongest and most durable on the Market. 
Address for full particulars and Illustrated Catalogue, 


VICTOR INCANDESCENT CoO., 171-173 6th Ave., N.Y. City. 











NOW READY. 


THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvenfént on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 
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Established 1858. ‘ncorporated 1890. 


Cuas. E. GREGORY ey Davin R. Day V. Prest. & Treas. 
. D. ABERNETHY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


A 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


=a 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 






































=ea 
SOLE MANUFACTURERS OF THE 
ee ee 
E. D. WHirTeE, A. H. GurKes, H. A. PERKINS, 
President. Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





Office, 88 Van Dyke St., Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
Manufacturers of ‘ FIRE BRICK 7 « 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 
The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


TSP bine st. St. Louis, Mo. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


-|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 6383 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 
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CVLS., Bon LVL? 


FIRE Brick 
AND 


Cray RETORTS* 


















Works, 
LOOEKEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 


Successor to WirtrsrAM GARDVODNADR wo SBSonw 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. §S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


5 EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick. Tiles. Fte. 


GEROULD'S IMPROVED RETORT CEMENT 


4 Cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, blast furnaces 

and cupolas. This cement is mixed ready use. Economic 
and thorough in its work. Fully warranted to stick. 

In Casks, 400 to g00 pounds, at 5 

n 8, pounds, at cents und. 

In Kegs, 100 to 200 e a 

In Kegs less than 100 “ eye SS wet 


Cc. LL. GHROULD & CO., 
N. 34 & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 








Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 sine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding andemptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnces. 








Tueo. J. Smrru, Prest. J. A. Taytor, Sec’y 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile: 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim - 
ney Tops. Baker Oven Tiles 12x 13x23 
and 16x10x2. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 
Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A M. CALLENDER & CO., 32 Pine Street, N. Y. City 


With Numerous [lustrations, 


Price, $3.00 
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Iron Roof For Sale. 
Width of building, 155 feet out to out, di- 
vided into a center span 66 feet, with a wing 
on each side 43 feet 6 inches; total length of 
the building, 350 feet. This building is de- 
signed with brick side and gable walls, with 
iron roof trusses and iron supporting columns. 
Originally built for an Iron Foundry, but, 
SINGLE BOILERS OR COMPACT BATTERIES. owing to the failure of the purchaser, is now 
GREAT SAVING OF FLOOR SPACE offered for sale at a bargain. Is admirably 
AND FUEL. adapted for a Foundry for light or heavy 
castings, Machine Shop, Car Barn, or for any 
other general manufacturing purposes. We 
guarantee the ironwork as good as new, the 

building never having been used. 


Berlin Iron Bridge Company, 
EAST BERLIN, CONN. 


HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 














LARCE-SIZE BOILERS IN STOCK. 





HUN 


Qur new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and Manufacturers. 
ALSO BUILDERS OF 


Stacks, Tanks and Miscellaneous Metal Work. 
‘a GENERAL OFFICE: 
_No. 716 E. 13th ST., New York, U.S.A. 


Cable Address, ‘‘ Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 














EF. BHEHREHIN D 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 


BLOCKS, TILES, FIREBRICES, FIRE CEMENT 
Stettin ‘‘Anchor” & “‘Eagle’ Brand Portland Cement 
—— . 10 & 12 Old Slip, New York. 


THE ANDERSON Geteying tink 


Made in all sizes. 


























For Cutting Cast, Wrought 
iron, Gas & water Pipes. The Gas Engineer's 


# THE ANDERSON PIPE CUTTER 
COMPANY, Manufacturers, 


163 Liverpool st,,E.Boston,Mass | Laboratory Handbook. 


N. Y. Office, 135 Greenwich St 
C. H. Tucker, Jr., Manager. 





qciee anus. By JOHN HORNBY, F.1.C. Price, $2.50. 
102 Milk Street, Boston, Mass |, Ws, CALLENDER & CO., 32 Prve Sr., N.Y. Crry. 














Gas Investments in Galifornia. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the —_ to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section: in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 


406 Bradbury Building, Los Angeles, California. 


THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY o’CONNOR? 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 














Price, - - $3.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying ' 





Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTEHERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Wo. 118 Farwvell Awenue, - - Milwvaukee, Wis. 


Eastern Agents ; AMERICAN GAS C@., Construction Department, 222 So. 3d St., Phila.,. Pa. 
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« ROOTS’_. 


LATEST IMPROVED GAS EXHAUSTER 


— AND —— 





NEW GAS GOVERNOR AND STEAM VALVE. 


j GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfeet Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 
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INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


> 














Eastern Office: 


222 South Third Street, Philadelphia, Pa. 


American Gas Company, 
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WATER GAS, 
COAL GAS, 
ANYTHING GAS, 
“THE WESTERN GAS,” 


—" sail 








FORT WAYNE, INDIANA. 


Lowe Coal 
Water Gas 
Gas Bench 
Apparatus. Castings. 
Purifiers. 
WILLIAM HENRY WHITE, Condensers. 
EASTERN AGENT, Serubbers. 
32 Pine St., New York. Exhausters. 
Meters. 
Governors. 
Roofs. 


Coal Handling Plants. 
Valves and Special Fittings. 


—— THE — 


WESTERN GAS CONSTR. CO., 
Fort Wayne, Indiana. 








CHAPMAN VALVE MANUFACTURING CO., 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts , Boston Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Luuis Office, L M. Rumsey Mfg. Co., 810 North Second St. 














nant 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, 4” to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


A LE LL SSE 








HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 


GASHOLDER TANKS AND |The Gas Engineer’s 
GAS WORKS MASONRY COMPLETE © Laboratorv Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.LC. 
J. P. WHITTIER, Price, $2.50. 


7@ Hush St., Near Division Ave., Brooklyn, N. Y.| Ao M. CALLENDER & O@., 2 Pine Street. N.Y. Cry 











| 


Practical Photometry. 


|A GUIDE TO THE STUDY OF THE 


MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
| Price, $3.00, 


A. M. CALLENDER & C0O., 32 PINE 8T., N. Y. City 





| 
 Booxkrs. 


DISTILLATION OF OOAL TAR AND 
AMMONIACAL LIQUOR. 





By Gzores Lunas. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 


By Davi A. Granam, §8vo.; Cloth, Price $8, 


Orders for these books may be sent to this office. 


A. Mi. CALLENDER & ©0,, 
32 Ping Sr., N. Y. Crry 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 





ESTABLISHED 1834. 


INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 








OCTOBER, 1898. 





\\wWable No. 2. 


























i Table No.l. = | NEW YORK 
FOLLOWING THE ITY. 
Ss MOON. ALL Nieut 
° LIGHTING. 
< 
= E Light. | extinguie Light. | Bxtie- 
i | 
| P.M. AM 
Sat 1| 6.10 pM) 7.10 pm}; 5.30) 5.00 
Sun. | 2) 6.10 | 7.50 5.30 5.00 
Mon. | 3} 6.10 | 8.30 5.30 | 5.00 
Tue. | 4) 6.10 | 9.10 5.30 | 5.00 
Wed. 5} 6.10 110.00 5.30 | 5.00 
Thu. | 6| 6.10 |11.00 5.30 | 5.00 
Fri. 7} 6.10 1Q/12.00 5.30 | 5.00 
Sat. | 8] 6.10 | 1.00am) 5.20) 5.10 
Sun. | 9} 6.00 | 2.00 5.20 | 5.10 
Mon. 10} 6.00 3.00 5.20 | 5.10 
Tue. 111} 6.00 | 4.00 5.20 | 5.10 
Wed. |12| 6.00 | 5.10 || 5.20] 5.10 
Thu. 13} 6.00 | 5.10 5.20 | 5.10 
Fri. |14| 6.00 | 5.10 || 5.20 | 5.10 
Sat. 115 | 6.00 NM 5.10 5.10 | 5.20 
Sun. |16/ 5.50 | 5.10 || 5.10 | 5.20 
Mon. |17) 5.50 5.10 5.10 | 5.20 
Tue. |18| 5.50 | 5.10 || 5.10| 5.20 
Wed./19/ 5.50 | 5.10 || 5.10 | 5.20 
Thu. |20| 8.20 5.10 5.10 | 5.20 
Fri. [21] 9.40 FQ 5.10 || 5.10 | 5.20 
Sat. /22/10.50 5.10 5.00 | 5.30 
Sun. |23/12.00 5.20 || 5.00 | 5.30 
Mon. |24/} 1.10 am) 5.20 5.00 | 5.30 
Tue. |25] 2.20 5.20 || 5.00 | 5.30 
Wed. |26} 3.20 5.20 5.00 | 5.30 
Thu. |27) 4.30 5.20 || 5.00 | 5.30 





No L. \| 5.00 | 5.30 


Sat. |29|'No LrM\No L. 4.45 | 5.35 


Sun. |30|No L. 
Mon. !31! 5.30 pm 


NoL. |] 4.45 | 











TOTAL HOURS LIGHTING 








By Table No. 1. 


Hrs. Min. 
January ....210.40 
February. ..186.40 
March..... 181.20 
April itn < cea 166.10 
aes 156.40 
June . 144.30 
ae 147.30 


August ... 157.10 
September ..169.50 
October... . 186.00 
November.. 204.30 
December. . 218.30 





Total, yr. .2129.30 








_ —— 





By Table No. 2. 


Hrs.Min. 
January. ...423.20 
February. ..355.25 


March..... 3095.35 
April......298.50 
May .......264.50 
June ......234.25 
July.. 243.45 
August ... . 280.25 


September. .321.15 
October .. ..374.3 

November ..401.40 
December. .433.45 





Total, yr...3987.45 
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Welsbach Commercial Company, 


DREXEL BUILDING, 
PHILADELPHIA. 


New Price Lists will be issued August 15th, 1898, and a 
New Catalogue about September rst. 


Correspondence from Gas Companies and the 
trade generally is solicited. 


Suits brought by the Welsbach Light Company, under its 
patents, against the manufacturers of infringing lights and man- 
tles, are still pending and undetermined. We, therefore, again 
caution the public against the purchase of any incandescent 
mantle other than that made and sold by the Welsbach Light 
Company or its agents. 

Every genuine Welsbach lamp has the trade-mark “ Wels- 
bach” conspicuously printed upon the package and upon the 
burner itself. 


Welsbach Commercial Company, 


DREZTEL BUILDING, 


PHILADELPHIA. 
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/ Te Untee Gas Improvement Ganpan. 


DREXEL BUILDING, PHILA., PA. | 














The Standard Junior, 
The Standard Double Superheater, 





Lowe WatTeER GAs APPARATUS. 























al 


Total Built and under Construction, 


289 Sets—Daily Capacity, 185,675,000 Cu. Ft. 
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ALEx. C. HumPHReErS, M,E., ARTHUR G. GLASGow, M.E,, 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 9 vicTorRiA ST., 
(31 NASSAU STREET.) LONDON & NEW YORK, LONDON, S. W., 
NEW YORK. HUMGLAS."* @NGLAND. 





HUMPHREYS 2&4 GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





t 
' 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








RITER“CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 








New YORK, 33 NASSAU ST. . 2 MARKET ST. GHICAGO, 54 LAKE ST. 


——OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


>> THE NEW IMPROVED == PATENTED Aan, 
= STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 

STYLE No. 81. STYLE No. 97. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IM MUNICIPAL LIGHTING. 
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National Gas «« Water Company. 


CONTRACTORS FOR Gias Engineers 


Gas Plant Machinery 218 LA SALLE ST.,. INSPECTION AND ADVICE. 
CHICAGO. 


SOFT COAL OR COKE PLANS AND ESTIMATES 
WATER GAS GENERATORS FOR IMPROVEMENTS OR 
A SPECIALTY. REPAIRS. 














CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most eiucient purifying material ever offered as a 
66 9 y> ? puritying 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 








OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
STEAM JET Corpensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, No. 357 Canal St, New York. 


IRON MASS QNEILL’S OXIDE, 


Acts mmediately, and more efficiently than any other puri- | 
| fying agent now in use. (NATURAL BOG ORE) 


7 bg oo T CHEMICAL WORKS, For Gas Purification. 








Hughes’ 
“Gas Works, 


Their Construction and Arrangement, — 








Has the Largest Annual Sale of Any Oxide 


The Chemistry of in the World. 
| Illuminating Gas. GAS PURIFICATION AND CHEMICAL CO0., LTD., 


And the Manufacture and 160, 161, 162 Palmerst n Buildings, 
Distribution of Coal Gas. A. M. CALLENDER & CO., 32 Pine St., N.Y. CITY. Old Broad St., London, E. c., Eng. 


Origmally written by SAM’L HUGHES, C.E. P arson’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN ae ite aeae FOR BURNING BREZEE 
ER WAST A RIA 
WM. RICHARDS, C.E OR OTHER 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


Price, $1.65. FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sale 
A. M. CALLENDER & CO.,, unless satisfactory. Manufactured by the W ATERTOWN STEAM BLOWER COMPANY 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N, Y. 


By NORTON H. HUMPHRYS. Price, $2.40. 











Lighth Edition, Revised, with Notices of Kecent Im- 
provements. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal 
Old Kentucky Shale and 0. K. Boghead 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIEN TIE IC BOOKS. 





TECHNICAL GAS ANALYSIS. $8. 
GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. | 


CHEMISTRY OF ae GAS. By Norton H. 
Humphrys. $2.40. 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Pref.Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents. 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. | 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 





The above will be forwarded upon receipt of price. 


must be added to above prices. 


| THE MANAGEMENT OF SMALL GAS WORKS. By 


C. J. R. Humphreys. $1 


a we FOR GAS ENGINEERING STUDENTS. By D. 


40 cents. 
GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


ee eee OF GAS WORKS, by Walter Ralph Her- 
ng. $2. 


DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


DISTILLATION OF COAL TAR AND = ene 
LIQUOR. By Geo. Lunge. New edition. $12.50. 
A TREATISE ON THE COMPARATIVE COMMERCIAL 


VALUES OF GAS COALS AND CANNELS. By D.A 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 

HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5 

GAS ENGINEER'S rns HANDBOOK. By Jno. 
Hornby, F.1.C. $2.50 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 

PRACTICAL PLUMBING. By P. J. Davies. $3. 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50, 





AM&£RICAN PLUMBING. By Alfred Revill. $2. 


-CEMENT ; A Manual of Lime and Cement, “an 


and Use in Construction. By A. H. Heath 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Sree | Application te 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


es TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PES SL. MANAGEMENT OF DYNAMOS AND MO- 


PRACTICAL GUIDE TO THE TESTING OF INSULATE 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague, M.LE.E. $6. 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Coal Co.., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CO Fe EB. 
MINES, = = Clarksburgh, Harrison Co., West Va. 
WHARVES, - - Locust Point, Baltimore, Md. 
OFFICE, . 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, | cents, BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 











W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


“Shaner,” Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 











KELLER ADJUSTABLE 
COKE CRUSHER, 


a Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Price, $365.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., N.}. 


— THE — 


PENN GAS COAL COO. 


OFFER THEIR 


Coal, Carefully Screened ="=Prepared for Gas Purposes. 





heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


FPointa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 

















EDMUND H. McCuLLouGH, Prest. CHAS. F. GODSHALI, Treas. H. C. ADAMs, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 











Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and PittsKvouren, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 


- 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 





THE SUN OIL CO. 


O88 a ee cor 


——— 


i 
: 
' 
} 
; 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all eee 

















GAS ENGINEERI NG COMPANY. 





INCORPORATED, 
sia Conestoga Building, PITTSBURGH, PA. 
BANUPACTCRERS SF F. L. SLOCUM, Pres’t. 
Gas Works Machinery of all kinds, | SAM'L WOODS, Sec'y. 





PISBURGH poem SCRUBBER, 


LE AGENTS FOR 


FELDMANN "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
= a a a Specialty. 
cittommmmea Faux System of Recuperative Benches. 
NEW SYSTEM HYDRAULICS. SCRUBBER. 











AMMONIA MACHINE, 














Kel Murra Manufacturing <== 


Steel Gasholder Tanks, 


Sinace, Douste AND TRIPLE-LIFT GEASHOLDERS, 
aee— HORIZONTAL AND VERTICAL STORAGE OIL TANKS oom. 


Iron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubax« Flange, Outside Screw Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


E*ort Wayne, Indiana. 
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BARTLETT, HAYWARD &CO. _ 


BALTIMORE, MD. 































Triple, Double and Single-Lift Gasholders. 
[rod Holder Tanks. | CONDENSERS. 



































ROOF FRAMES. Scrubbers. 
| 
Girders. | | Bench Castings. 
BEAMS | ! , OIL STORAGE TANKS 
PURIFIERS. SS _— “| Rotlere. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 


TO WHICH IS ALSO APPENDED raat 


THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 
By Ba RMA WNW PoOOLAD, F.c-.sS. 
FIRST EDITION. 
Frice $3. E'or Sale hv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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R. D. WOOD & CO,, cies. ei ~ The Mitchell Scrubber oo ee j 








400 Chestnut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


z i : 
P) BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor if 


Send for Pamphlet. 
Dunham Patent Specials. 


| ISBELL-PORTER CO.. 


pi ENCINEERS AND CONTRACTORS FOR THE 


4 Construction and Extension of Gas Works. 
« , FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


a All Ironwork and Machinery Required in a Gas Plant. « 


ff Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


COE ine 














245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 














BUILDERS OF 


Gas Htolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 











ILLUMINATING GAS! FU ! . 
HWE EL GAS! Tio Gas Companies. 
i LO OMIS PRO CESS. We make to order CAP BURNERS to burn any amoun 
Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVIOE OLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. Co. A. GEFRORER, 





BURDETT LOOMIS, = = Hartford. Conn. 248 N. Sth 8t., Phila., Pa 
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H. RANSHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
WILLIAM STACEY, Vice-Prest R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING (0 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 























7 
— =e 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEORGE SHEPARD PAGE’S SONS, 


AGENTS FOR 


Th Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard’’) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
69 Wall Street, = = New York City. 


proto terete te 














W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 2 69 Fr ont Str eet, Eas t, Tor on to, Cana da. 


Draughtsman and Constructing Engineer. ENGouicoers oF tHE IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


| Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF . 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 

















ET 
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(842 = fleily & Fowler, « 1898 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











ii 
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Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES E FLOYD'S SONS Successors to HERRING & FLOYD, 
. . Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York Citv. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useatSyracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila 


Sole Manufacturers of the OGDEN QUICK~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. ¥Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 

















The contract was completed and the 





. Capacity of Holder, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


rhe order for this Triple-Lift Holder and Steel Tank was receivea py the Logan Iron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order 
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THE OHIO PIPE COMPANY 


weer WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, | extnihed 1858, Workn at Pillipourehy 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 
gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe == 
ay’ CAST IRON WATER AND GAS PIPE, 
GENERAL FOUNDERS AND MACHINISTS 


and Specials, Architectural Castings, Building Columns, 
Columbus, Ohio FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
, - 








Joists, Cellar Grates, Sash Weights, etc. 














Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 














Davip Leavitt HouGu, |_ 
26 CORTLANDT ST., N.Y. CITY. Warsefeay| UMMONp TLANORGANE = eee ye tg Bldg., Phila., Pa 


a hivccne & > | EMAUS PIPE FOUNDRY. 
Consulting Engineer. 


~~ CAST IRON DONALDSON IRON COMPANY. EMAUS, PA 
gilts an SKS ] ; 



























“ees = Se WATER BIE = (] | 
Cont ractor. | GENERAL SALES OFFICE, 192 BROADWAY, Pos pe 

Gas oud Water Pipe | NEW YORK, CAST IRON PIPE AND SPECIAL CASTINGS 

Special Agent for Selling & Purchasing. Western Office: Monadnock Block, Chicago, Ills. Alen, Whatiath OEDE LAMP wente: tae, 
Practical Hints ‘CHARLES MILLAR & SON, Selling Agents, Utica, N. ¥. 
ON THE CONSTRUCTION AND WORKING OF 3 bi = ; . $282 E 
Regenerator Furnaces, ai lal CA el eee OU NDR Yel) Be 
By Maurice GrauaM, C.E. | Fee gists 

rise s1.86 CAST IRON PIPE and SPECIALS FOR WATER AND GAS. 


A. M. CALLENDER & CO., 32 Pine Street, N.Y. 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 








Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 

the coin can be instantly and The gas registered agrees abso- 
positively changed without re- lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 








e 
f 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER G0,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. © ALBANY, N. Y. CHICAGO. 
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NATHANIEL TUFTS METER C0,, 


8 Medford Street, Boston, Mass. 


ANUFACTURERS OF 


DR WZ GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


rectumist ue METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


overs Apparatus for the Chemical Testing of Gas an d Gas Liquor. 

















CHARLES E. DICKEY. MALLWOOD. j 
‘ 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron¢ St. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
~m— “Perfect” Gas Stoves —z- 


| METRIC METAL COMPANY, 











ERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 








f FACTORY AT ERIE, PA. 











YOU SHOULD PROVE YOUR METERS 


With a Five-Foot Prover Made by the 


KEYSTONE METER CO., 
ROYERSFORD, PA. 












American Gas Light Zonrwat. 



























American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 





be readily readjusted 








when the scale of gas rates is changed. 


























HELME & McILHENNY, 


Established 1848. 





1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, ite. 


a METERS REPAIRED___.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 











CAS-FLOW 








“= = COMPUTER. 
e 





Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 





A. M. CALLENDER & CO., 32 Pine St.. N. Y. City. 




















THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of.. 


” GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 





Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 


to the East, West or South. 


BUHL Meters. will need few Repairs, We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of the | 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 39 Cortlandt St., Boston, {9 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CGO,, 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


> 


fae STATION METERS, 


CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete. 
Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 























This Meter is an 





















































: _ SIMPLE . 
; a unqualified success in 
q | 
, DURABLE . Great Britain. 
f - — 
| Its simplicity of con- 
k . ACCURATE 3 | 
: struction, and the 
§ — 
y RELIABLE positive character of 
Pos the service performed 
All Parts by it, have given it 
Interchangeable pre-eminence. 











Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 





